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Resolved: (1) That the Section welcomes papers from any of its members, 
whether personally known to the officers of the Section or not, and that all 
members should feel free to present papers at the meetings. 

(2) That it is intended to continue the present practice of holding meetings 
in May and December, and that any member desiring to present a paper should 
not wait for an invitation but should send an abstract several weeks in advance 
of the time for the meeting either to the officer of the Section representing that 
portion of the territory where the member lives, or directly to the Secretary- 
Treasurer, it being understood that the presentation of a paper may be postponed 
if the number of papers offered should be large, or if the Executive Committee 
has limited the topics for discussion at a particular meeting. 

Professor A. Cohen reported for the Committee of the Section codperating 
with the National Committee on Mathematical Requirements. 

The value and pleasure of the meeting were enhanced by the fact that all 
those in attendance had lunch together, as guests of the members of the Depart- 
ment of Mathematics of Johns Hopkins University. The appreciation of the 
Section for the hospitality of these gentlemen throughout the day was expressed 
by a cordial vote of thanks. 

‘The following papers were presented: 

(1) “On a remarkable property of (a + b¥— n)", where n is of the form 
4m + 3” by Mr. Wo. E. HEAL; 

(2) “An arithmetical pyramid” by Dr. J. R. MussELMan; 

(3) “Multiple-valued solutions of Laplace’s equations” by Mr. C. A. SHook; 

(4) “Recent progress in hydrodynamics” by Professor F. D. MuRNAGHAN; 

(5) “An extension of Ptolemy’s theorem” by Professor FRANK Mor.ey; 

(6) “Variation of latitude” by Mr. W. D. LAMBERT; 

(7) “The fluctuating attitude toward mathematics” by Mr. Harry ENGLIisu; 

(8) “Minimal curves” by Dr. L. M. Ketus, U. S. Naval Academy (Intro- 
duced by Professor G. R. Clements). 

Abstracts of seven of the papers follow below, the numbers corresponding to 
the numbers in the list of titles: 

1. Writing (a + b¥— n)" = P+ Qv— n, Mr. Heal inquired whether P and 
@ are each separable into three rational factors. It has been known since the 
time of Euler that this is true for n = 3. In fact P = a(a+ 36)(a — 3b), 
Q = 3b(a + b)(a — 6b). Mr. Heal has established the theorem for all prime 
values of n less than 100, and believes that it is true in general. 

2. A three-dimensional series of numbers was built up by Dr. Musselman, 
following a given law, which cut by transverse planes form an arithmetical 
pyramid. The numbers in these planes can be used to give a solution of the 
Problem of Points for three players who are equally skillful. 

3. In his paper Mr. Shook showed how to construct the Green’s func- 


general interest of the meetings could be increased, and the labors of the Executive Committee 
lightened, if the various members would feel more free to offer discussions on topics of either a 
scientific or pedagogic nature which they have found interesting. —EbiTor. 
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tion, G, for a Riemann space of twosheets. Thisis done as follows: Let R denote 
the distance from the fixed point (r’, g’, 2’) to any point (r,¢,z). Let R’ denote 
the value of R, when ¢ is replaced by the complex variable a. Let f(a) denote any 
analytic function of a which (a) has a simple pole with unit residue at the point 
a = g’ and (b) is periodic with period 47 in both aand g’. Then form the integral 
with respect to a having for integrand 1/R’-f(a), the path being so chosen that it 
includes the point a = ¢’, but no other singularity of the integrand. This integral 
multiplied by 277 is the desired function G, with pole at (r’, ¢’,2’). This function 
is single-valued in the Riemann space, but in ordinary space it is double-valued. 
Let G’ denote the Green’s function with pole at (r’, — ¢’, 2’), namely the image 
of the pole of G in the branch membrane. Then the difference G — G’ turns out 
to be the potential due to a semi-infinite plane under the influence of a unit charge 
of electricity at the point (r’, ¢’, 2’). In this difference the value in the first sheet 
of space is the one taken. The pole of G’, being in the second sheet, does not cause 
an infinity to occur at that point in the first sheet. In that position it is, so to 
speak, harmless. Several possible extensions were indicated, such as curvilinear 
branch line and closed branch line. 

4. Dr. Murnaghan spoke on the recent advances in the theory of resistance 
of fluids which have been made in two different directions: (a) by the Italian 
and French mathematicians, following the lead of T. Levi-Civita, and H. Villat, 
and (b) by the German workers in applied mathematics, following the lead of 
Prandtl and von Karman. The results obtained by the Germans have been 
up to the present the more useful to the practical men who work on the design 
of aéroplanes. 

6. Mr. Lambert’s paper dealt with the latitude observations of the Inter- 
national Latitude Service and particularly with the observations at Ukiah, Calif. 
These show on their face a progressive increase of latitude there of almost 0"01 
a year, an increase which has been interpreted by a well-known geologist as a 
northward creep of the surface crust at Ukiah over the underlying strata. Mr. 
Lambert showed that the other stations of the Latitude Service showed changes 
of latitude of the same order of magnitude, some having greater changes than 
Ukiah, and that all of these changes could be accounted for within a reasonable 
margin of error by assuming: (a) a purely fictitious change in latitude common to 
all stations and due to a cumulative error in the star places used; and (b) an 
actual change of latitude due to a displacement of the North Pole towards the 
American continent along the meridian of 77° West at the rate of about 0”0050 
a year. These deductions are limited to the years 1900-1917 inclusive. It was 
found that the latitude observations were accurate enough to give some informa- 
tion regarding the figure of the earth. They confirm in a general way Helmert’s 
results from gravity observations that if the Earth is considered as an ellipsoid 
of three unequal axes, the shortest equatorial radius is 230 meters less than the 
longest one and lies in longitude 107° West. Attention was also called to 
Problem 2872, proposed by the author in the Monruty for January, 1921;! the 


‘Solved in this number of the MONTHLY, 227. 
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results there stated were found useful in discussing the latitude observations. 
The detailed investigation will appear in print as a special publication of the 
U. S. Coast and Geodetic Survey (no. 80); ashorter account appeared in the 
Journal of the Washington Academy of Sciences, January 19, 1922. 

7. Mr. English said that the general trend of all opinion in the world seems 
to be a fluctuating one. The attitude towards mathematics is no exception, 
as to importance of methods of study and content of courses. The western 
part of the United States seems now to be dominating the eastern part, though 
it is not any too sure of itself. The reorganization which it is zealously pushing 
has many good features, though seemingly only one year of high school mathe- 
matics is required and that is somewhat polyglot in its nature. It may well 
apply to a junior high school course if that is a school of completion, but if it is 
to be the universal preparation for all senior high school mathematics, there is 
real danger along the line through the high schools and up into the colleges. 
There is naturally a haziness about the upper years, which may result fatally, 
especially in the hands of the majority of teachers, as definite details must be 
given if no harm is to result to pupils going from one teacher to another. It is 
a case of making haste slowly, giving careful consideration to all factors involved. 

8. Dr. L. M. Kells first reviewed the well-known theory for minimal curves 
in the plane and in space, and then showed that the general equations of minimal 
curves in 4-space are 


a = — — + 2Fi 

+ af + — + 2F2(A)}], 
+ 1)Fy""(A) 2XF1/(A) + 2F (A) 

+ — — 2AF2’(A) + 2F2(A)}], 
= AFY’(A) — 


ty = — Fe! (d), 


where F(A) and F(A) are arbitrary functions of \ and the primes indicate 
derivatives with respect to ». Properties in 4-space analogous to those for 
ordinary space were considered. 

G. R. CLements, Secretary-Treasurer. 


THE APRIL MEETING OF THE OHIO SECTION. 


The seventh regular meeting of the Ohio Section was held in the Physics 
Building, Ohio State University, Columbus, on April 14-15, 1922, in connection 
with the meetings of the Ohio College Association and allied societies. An 
afternoon and an evening meeting were held on Friday. On Saturday a joint 
meeting of two sessions with the Ohio members of the Society for the Promotion 
of Engineering Education was held. Chairman B. F. Yanney presided, being 
relieved by Professor K. D. Swartzel for an interval. 

There were fifty-three persons in attendance, including the following thirty- 
three members of the Association: 
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R. B. Allen, W. E. Anderson, G. N. Armstrong, C. L. Arnold, C. B. Austin, 
Grace M. Bareis, R. D. Bohannan, E. H. Clarke, H. L. Coar, O. L. Dustheimer, 
T. M. Focke, Emma L. Konantz, H. W. Kuhn, W. C. McCoy, E. S. Manson, Jr., 
C. C. Morris, Amy F. Preston, S. E. Rasor, P. L. Rea, Hortense Rickard, Bernice 
Sanders, R. A. Sheets, Mary E. Sinclair, S. A. Singer, K. D. Swartzel, T. E. 
Trott, J. H. Weaver, C. E. White, R. B. Wildermuth, F. B. Wiley, C. O. William- 
son, B. F. Yanney, and Antioch College represented by Dean P. C. Nash. 

At the business session, the secretary reported a membership of seventy-eight 
and nine institutional members as against sixty-eight and eight, respectively, 
last year. Officers elected for this year are: Chairman, Professor H. L. Coar, 
Marietta College; Secretary-Treasurer, Professor G. N. ARMSTRONG, Ohio 
Wesleyan University; Third member of the executive committee, Professor J. H. 
Weaver, Ohio State University. A committee of seven was elected with power 
to appoint and organize six or more sub-committees, to investigate the mathe- 
matics situation in Ohio with respect to the following six aspects at least: the 
state requirements and privileges, elementary school courses, high school courses, 
college entrance requirements, college courses, and teacher-training. This com- 
mittee is to bring in a report, with recommendations, at the next annual meeting 
of the Section. 

A majority of those in attendance joined with the Ohio College Association 
in the evening dinner at the Ohio Union, which was followed by an address by 
Dr. Thomas S. Moran, Purdue University. 

The following papers were presented at the three sessions: 

(1) Chairman’s Address: ‘‘Some aspects of the mathematical situation in 
Ohio” by Professor B. F. YANNEy; 

(2) Discussion: Professor E. H. CLARKE and Professor F. E. LANpsITrEt, 
Supervisor of High Schools, Ohio State University ; 

(3) “Chinese algebra, ‘the precious mirror of the four elements’’’ by Pro- 
fessor Emma L. KoNANTZ; 

(4) “The high school-college problem” by Miss Marte Guc eg, Assistant 
Superintendent of Schools, Columbus (by invitation) ; 

(5) “Simplification of the proofs of two statistical formule by the use of the 
calculus: (a) the moment formula, (b) the line of regression” by Professor C. C. 
Morris; 

(6) “A theorem in geometrical optics’ by Professor J. H. WEAVER; 

(7) “The mathematical justification of a fundamental postulate of the theory 
of relativity” by Mr. Dio L. Hott, Ohio State University (by invitation) ; 

(8) Report on the Toronto meeting with special reference to “Research 
problems for college teachers” by Professor Mary E. Sincair; 

(9) “Structure and style of mathematical text books” by Professor H. L. 
Coar. 

(Joint meeting with the Ohio members of the S. P. E. E.) 

(10) “First lessons in calculus for engineering students” by Professor E. F. 
CoppDINGTON, Ohio State University; 
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(11) “Mathematics and engineering in the Antioch program” by Dean P. 
C. NasH; 

(12) “An experiment in freshman mathematics for engineers” by Professor 
K. D. SWARTZEL. 

(Additional papers by members of the S. P. E. E.) 

Abstracts of the papers follow below, the numbers corresponding to the 
numbers in the list of titles: 

1. Chairman Yanney, in his opening address, considered some aspects of 
the mathematical situation in Ohio, the immediate occasion of the address 
being the recent ruling of the State Department of Education to the effect that 
the unit of mathematics, hitherto required as one of the constants in every high 
school curriculum, is no longer required. The whole situation was reviewed, 
and it was suggested that a committee of seven be appointed to investigate the 
situation and to bring in a report with recommendations at the next annual 
meeting of the Section. 

2. (a) In his discussion, Professor Clarke called especial attention to a study 
reported by Marsh in Educational Administration and Supervision for November, 
1921. Marsh’s results seem to indicate conclusively that one year of algebra 
produces a marked beneficial effect upon a pupil’s later work. 

(b) Professor Landsittel presented the position of the- state educational 
authorities with reference to mathematics in high schools. The elimination of 
the one-unit requirement in mathematics from the list of constant studies pre- 
scribed by the state for high schools is not to be understood as an act in contra- 
vention of entrance requirements of the colleges. The indispensability of due 
preparation in mathematics on the part of entrants to standard college courses 
is fully recognized. The subject as a requirement is to be waived in general 
only in the cases of students markedly deficient in mathematical ability but 
possessing sufficient capacity in other lines to make possible creditable graduation 
from the high school. In the judgment of the speaker these students are exceed- 
ingly limited in number. 

3. Professor Konantz discussed the Chinese Algebra of Chu Shih Chieh 
published in 1303. A short resumé of the foundations upon which Chu had to 
build and an explanation of the old Chinese methods of computation were 
followed by a discussion of the four elements and the process of finding the roots 
of higher degree equations. This process was shown to be precisely the same as 
Horner’s method of root extraction. Chu’s arithmetical triangle was shown 
to be the same as Pascal’s triangle. The greatest work of the Chinese mathe- 
maticians was in arithmetic and algebra and Chu’s “ Precious Mirror” shows the 
height to which they attained. 

4. The high school-college problem in mathematics teaching was discussed 
by Miss Gugle. One difficulty is that there are usually great gaps in the con- 
tinuity of the subject matter. Another is that instructors consider themselves 
teachers of algebra or of geometry instead of teachers of mathematics. Also by 
giving material not suitable to the pupil’s needs, the teacher develops in him a 
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distaste for mathematics so that he loses faith in his own ability. There are 
too many failures, expensive both to the pupil and to the public. We as teachers 
must find a way or make way for others who will; for pupils must be trained 
to succeed, not to fail. Public schools demand that teachers be trained in the 
art and science of teaching. Colleges, too, must realize that the strongest and 
best teachers are needed to teach college freshmen. Much can be done when 
the representatives of high school and college confer and in that way bring about 
a better mutual understanding. 

5. Professor Morris emphasized the importance of a knowledge of the calculus 
on the part of the student of statistics. He exhibited calculus proofs of certain 
statistical formule, the algebraic proofs of which are complicated and difficult 
to follow. 

6. Professor Weaver, following a suggestion in Pappus’s comments on Euclid’s 
Optics, showed that if rays of light emanate from two sources in a plane P, 
such that the rays from the sources form at the eye a constant angle which 
revolves about an axis parallel to P, then the path of either of the sources is a 
hyperbola provided the rays are not refracted. If, however, the rays are re- 
fracted at a second plane Q, the path of a source in plane P is a curve C of degree 8. 
He also pointed out some properties of C. 

7. Mr. Holl showed that the Newtonian transformation for the uniform 
rectilinear motion of a light emitting source gives unequal Jight velocities in 
opposite directions, a moving point source now generating an elongated spheroid 
light volume, but in postulating constant light velocity in all directions we have 
the Lorentz form, out of which arises the invariant D’Alembert form of differential 
equation for light propagation, and a sphere light volume for a moving source. 
This puts in mathematical language the second postulate of Specia] Relativity 
in which light velocities are invariant. The transformation shows the correction 
for Newtonian mechanics for uniform rectilinear motion as well as the inter- 
dependence of time and space. 

8. Professor Sinclair reported the discussions given at the Toronto meeting 
of the Association by Professors Oswald Veblen and G. A. Bliss. The former 
centered his discussion about foundations of geometry. He urged that more 
should be done in developing the assumptions, much of it elementary in character 
but demanding reflection and imagination. He also questioned whether the 
study already made might not react more directly on the teaching of geometry. 
Professor Bliss emphasized the fact that research is the discovery of a problem on 
which to work. One needs enthusiasm, imagination, and somewhat of mathe- 
matical maturity. He spoke of the fertile field of the application of the calculus 
of variations to problems, many of them calling for methods peculiar to the 
problem, but often only a moderate amount of the theory. Recent research has 
applied itself to new problems and also to extensions of the solutions of problems 
by Newton and his contemporaries. The reviewer concurred with Professor 
Bliss in recommending the attractiveness of this field, and sketched some problems 
as typical. (See 1922, 101-103). 
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9. Professor Coar spoke on mathematical text books, especially those on 
elementary subjects. He mentioned that too little emphasis is placed in our 
books on the use of mathematics as a language and upon its interpretation in 
terms of everyday life. Elementary texts should be more condensed and not be 
reference books. In any subject only a few well-defined principles are needed. 
These should be mastered before statement in the form of rules. Analytic 
geometry should emphasize analysis. Thus far most texts have failed along this 
line. In writing elementary texts, we should keep in mind the student rather 
than the subject-matter. 

10. Professor Coddington explained his methods of illustrating the general 
rate meaning, not time-rate meaning, of a differentiation by means of a few 
simple numerical problems, before attempting to define differentiation. This is 
done because it is thought that the student may thus acquire a better appreciation 
of the meaning of a derivative than from the formal definition in terms of con- 
cepts such as function, limit, variable, etc., which he does not understand. 

11. In the Antioch experiment the amount of actual engineering taught is 
reduced from that of the conventional technical school to allow, first, more time 
for a broad cultural education, and second, more time for general business 
courses needed by the engineer. The codperative plan is used to allow the student 
to get actual experience in his vocation. Outlines of the courses of instruction 
in various branches of engineering were presented by Dean Nash. One year of 
mathematics is required of all students. Students are segregated into groups 
of about equal mathematical ability, and those not competent to handle elemen- 
tary algebra are required to make up the deficiency, without credit, in the 
academy. The other students take two weeks for a study of two or three 
principles of advanced algebra, devoting the rest of the semester to trigonometry. 
The second semester is spent in a combined study of analytical geometry and 
business graphs and statistics. These are combined, first, to give something 
in the actual experience of the student which relates the abstract ideas of 
analytical geometry, and, second, to give him the power of analyzing business 
graphs and statistics from a theoretical point of view. 

12. In describing an experiment in segregation of freshmen in mathematics 
in the College of Engineering of The Ohio State University, Professor Swartzel 
spoke of (a) the reasons for making the experiment; (b) the ten-lesson review 
in sub-freshman mathematics preceding the segregation; (c) the uniform test 
and other considerations upon which the segregating classification was based; 
(d) the semester records of the two thirds retained in the freshman mathematics 
and of the one third reviewing the more advanced portions of sub-freshman 
mathematics; (e) a comparison with the records of previous years showing a 
decrease in failures and withdrawals from 32 per cent. to 10 per cent. in the case 
of freshman mathematics and from 32 per cent. to 17 per cent. in the case of 
the freshman and sub-freshman mathematics combined. There were corre- 
sponding and material increases in the numbers passing with higher semester 
standing. 


G. N. ArmstronG, Secretary-Treasurer. 
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THE APRIL MEETING OF THE ROCKY MOUNTAIN SECTION. 


The sixth regular meeting of the Rocky Mountain Section was held at the 
State Teachers College, Greeley, Colorado, on April 14-15. Sessions were held 
on Friday afternoon and Saturday morning. The presiding officer was Professor 
G. W. Finley of the State Teachers College. 

There were thirty in attendance, including the following eleven members of 
the Association: 

I. M. DeLong, B. F. Dostal, A. R. Fehn, G. W. Finley, Philip Fitch, J. C. 
Fitterer, H. A. Howe, Claribel Kendall, G. H. Light, J. Q. MeNatt, H. E. Russell. 

Those in attendance were royally entertained at a six-thirty dinner in the 
Club House by Professor and Mrs. Finley. Professor Ligut was elected chair- 
man and Professor FEHN, vice-chairman, for the meeting to be held at the 
University of Colorado next year. A committee, consisting of Professor DeLong 
and Mr. Fitch, was appointed to draw up suitable resolutions upon the death of 
Dr. G. B. Halsted. It was also voted to extend an invitation to the national 
Association to hold its next meeting at the University of Colorado in September 
of this year or as soon thereafter as possible. 

The following papers were presented: 

(1) “Certain congruences determined by a given surface” by Dr. CLARIBEL 
KENDALL; 

(2) “Kepler’s problem for high planetary eccentricities” by Dean H. A. Howe; 

(3) “On the parametric equations of straight lines of which certain polar 
curves are envelopes” by Mr. Paiuip Fitcu; 

(4) “Games in mathematics teaching” by Mrs. Laura C. Graves (by invi- 
tation) ; 

(5) “A problem in mensuration” by Mr. J. Q. McNarrt; 

(6) “The application of hyperbolic functions to transmission line problems in 
engineering” by Mr. B. F. Dostat; 

(7) “The content of a course in plane geometry” by Mr. Fitcu; 

(8) “Population curves” by Professor J. C. FrrrerEr. 

Abstracts of papers follow below, the numbers corresponding to the numbers 
in the list of titles. 

1. Miss Kendall gave formulas which she had developed for obtaining the 
curves on a surface which would give the developables of any congruence asso- 
ciated with the surface. A line of the congruence was given for every point on 
the surface. She also gave the formula for obtaining the focal points on any such 
line. These results were applied to several special congruences and some inter- 
esting relations among the lines determining these congruences were obtained. 
Several of these lines are lines of the osculating quadric at the point and are 
in harmonic relation to one another. 

2. Dean Howe gave a method for determining to a very close approximation 
the position of asteroids, except in the cases where the eccentricity is very great. 

3. Mr. Fitch demonstrated a short method for finding the equations of lines 
traced by reflected rays of light, applying the same to known caustic curves. 


I 


€ 

t 

i 

( 

l 

( 

t 


1922. ] ORGANIZATION MEETING OF SOUTHEASTERN SECTION. 199 


4, Mrs. Graves suggested that all elementary mathematics should be taught 
after the fashion of the old spelling bee. 

5. The problem considered by Mr. McNatt was to find the radius of the 
sphere which displaces the maximum amount of water contained in a conical 
vessel. 

6. Mr. Dostal reviewed recent developments in the applications of the 
hyperbolic functions to loaded and balanced telephone lines and cables, and to 
power transmission lines. 

7. This paper dealt with the subject matter, fundamental concepts and 
elementary principles of plane geometry. Mr. Fitch pointed out the relation of 
these concepts to those of higher mathematics and their use in other subjects, 

8. Professor Fitterer showed that the hyper-tan curve, y = a tanh br + e, 
closely graphs population data. Its use in municipal and state problems involv- 
ing probable future growth constituted an important application. 

G. H. Lieut, Secretary-Treasurer. 


ORGANIZATION MEETING OF THE SOUTHEASTERN SECTION. 


On April 29, 1922, mathematicians of the Southeastern States met in the 
Main Building of Georgia School of Technology, Atlanta, Georgia. There were 
sixty-three present at the meeting, of which number the following fifteen are 
members of the Association: 

D. F. Barrow, J. B. Coleman, T° R. Eagles, Floyd Field, Tomlinson Fort, 
Miss Leslie Gaylord, J. F. Messick, A. B. Morton, M. T. Peed, W. W. Rankin, 
Jr., H. A. Robinson, Douglas Rumble, W. V. Skiles, D. M. Smith, R. P. Stephens. 

At the business meeting it was decided to present a petition to the Trustees 
of the Association asking permission to form a Southeastern Section of the Asso- 
ciation, to include the following states: Alabama, Florida, Georgia, North Caro- 
lina, South Carolina, and Tennessee. After the program all present were enter- 
tained at lunch by Georgia School of Technology. 

The officers elected are Professor FLoyp Fre.p, Georgia School of Technology, 
Chairman; Professor R. P. StepHEens, University of Georgia, Vice-Chairman; 
Professor W. W. Rankin, Jr., Agnes Scott College, Secretary-Treasurer. The 
Program Committee is composed of Professor W. W. Rankin, Jr., Chairman, 
Professor J. B. Coleman, University of South Carolina, and Professor Tomlinson 
Fort, University of Alabama. 

The following program was carried out, abstracts being given with numbers 
to correspond to those of the program: 

(1) “Some possibilities of the slide rule” by Professor D. M. Smrru; 

(2) “Marking systems at the University of Georgia” by Professor D. F. 
Barrow; 

(3) “Zero and infinity in elementary mathematics’ by Professor J. F. 
MEssIcK; 

(4) “History of mathematics”’ (illustrated with slides) by Professor W. W. 
RANKIN, JR; 
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(5) “Einstein theory of relativity” by Professor W. S. Nets, Emory 
University (by invitation). 

1. In the first section of Professor Smith’s paper it was shown that the theory 
of all fundamental operations of the slide rule flows directly from the definition 
of the logarithmic scale and from the fact that three units of length are used. 
The second section discussed the formulation of working rules for the solution 
of difficult problems when the student is unfamiliar with logarithms. The final 
section was devoted to certain advanced topics, including the solution of triangles, 
a type of engineering problem in maxima and minima, and solutions of the 
quadratic and cubic. 

2. Dr. Barrow outlined the history of the marking systems used at the 
University of Georgia. He then exhibited some data, collected with the help of 
Mr. A. H. Stevens, which showed the variability of individual instructors in 
their distribution of high and low grades, and compared them with the distribu- 
tion for the whole faculty. 

3. Professor Messick’s paper dealt primarily with the expressions 0/n, n/0, 
c/n, n/oo, and the difficulties of teaching these to freshmen, with their meager 
knowledge of limits, and the subsequent troubles with the trigonometric functions. 
It attempted to show that the algebras could and should, by elementary methods, 
include a discussion of the infinite roots of the quadratic equation along with that of 
the zero roots. It was pointed out that otherwise some of the problems of 
analytics, particularly that of finding the asymptotes of the hyperbola, could 
not be intelligently comprehended by the student. 

4. Professor Rankin pointed out that in some peculiar way the mathe- 
maticians have allowed an acquaintance with Cesar, Homer, and Shakespear to 
count for culture and at the same time have permitted a knowledge of the work 
of Pythagoras, Euclid, Archimedes, and Newton to be regarded as sordid and 
commonplace. The failure of the mathematician to appreciate his forefathers 
has lost almost completely some of the outstanding men, such as Archimedes and 
Newton, both of whom are generally thought of as physicists, whereas they were 
also the greatest mathematicians of their day. The mathematician who forgets 
Thales, Pythagoras, Euclid, Archimedes, Diophantus, Apollonius, Cavalieri, 
Pascal, Fermat, Descartes, Napier, Newton, Leibnitz, the Bernoullis, Cauchy, 
and Gauss is no more worthy of the heritage that they have left him than the 
American who forgets Washington, Jefferson, Lee, Roosevelt, and Wilson. 

5. Professor Nelms discussed Einstein’s Relativity from the standpoint of 
a system of mathematics rather than from the idea of a theory of the physical 
universe. Several postulates were stated, which may be taken as the funda- 
mentals or axioms of the system. An outline was given showing how these 
postulates would lead to the well-known deductions from the theory: world lines, 
variable space and time units, etc. Why the velocity of light is to be considered 
the maximum velocity of the physical universe was discussed from the physical 
and the Lorentzian transformation equation standpoints. 

W. W. Rankin, Jr., Secretary-Treasurer. 
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SPANISH AND PORTUGUESE SYMBOLS FOR “THOUSANDS.” 
By FLORIAN CAJORI, University of California. 


In old Spanish and Portuguese numeral notations there are some strange and 
curious symbols. In a contract written in Mexico City in 1649 the symbols 
“7U291le” and “VIIUCCXCIps”’ each represent 7291 pesos. The U, which 
here resembles an O that is open at the top, stands for “thousands.’’! I. B. 
Richman has seen Spanish manuscripts ranging from 1587 to about 1700 and 
Mexican manuscripts from 1768 to 1855, all containing symbols for “thousands”’ 
resembling U or D, often crossed by one or two horizontal or vertical bars. The 
writer has observed that after 1600 this U is used both with Arabic and with 
Roman numerals; before 1600 he has seen it used with Roman numerals only. 
As the Roman notation does not involve the principle of local value, U played 
in it a somewhat larger réle than merely to afford greater facility in the reading 
of numbers. Thus VIUCXV equals 6 X 1000+ 115. This use is shown in 
MSS. from Peru of 1549 and 1543,? in MSS. from Spain of 1480* and 1429.4 

We have seen the corresponding type symbol for 1000 in a business blank of 
Mexico City, 1802, in eighteenth century books printed in Madrid,° and in 
modern reprints of seventeenth century documents.® In these publications the 
printed symbol resembles the Greek sampi % for 900, but it has no known 
connection with it. In books printed in Madrid ? in 1655 and 1646, the symbol is 
a closer imitation of the written U, and is curiously made up of the two small 
printed letters, “/ f,’’ each turned half way around. The two inverted letters 
touch each other below, thus “ \/.”’ Printed symbols representing a distorted U 
have been found also in some Spanish arithmetics of the sixteenth century. 
The Spaniards call this symbol and also the sampi-like symbol a calderén.2 A 
recent writer is in error when he states that these symbols were called cuento; 
cuento signifies, not one thousand, but one million. 

The present writer has been able to follow the trail of this curious symbol U 
from Spain to northwestern Italy. In A. Cappelli’s Lexicon’ is found the follow- 


1F. Cajori, “On the Spanish symbol U for ‘thousands,’”’ Bibliotheca Mathematica, Bd. XII, 
1912, p. 133. 

2 Cartas de Indias publicalas por primera vez el Ministerio de Fomento, Madrid, 1877, pp. 502, 
543, facsimiles X and Y. 

3 José Gonzalo de las Casas, Anales de la Paleografia Espanola, Madrid, 1857, laminas, 87, 92, 
109, 110, 113, 137. 

4 Liciniano Saez, Demostracion Histérica del verdadero valor de todas las monedas que corrian 
en Castilla durante el Reynado del Seftor Don Enrique III, Madrid, 1796, p. 447. 

5 Liciniano Saez, op. cit. 

6 Manuel Danvila in Boletin de la Real Academia de la Historia, tomo XII, Madrid, 1888, p. 53. 

7 Teatro Eclesiastico de la primitiva Iglesia de las Indias Occidentales . . . el M. Gil Gonzalez 
Davila, su Coronista Mayor de las Indias, y de los Reynos de las dos Castillas. Tomo segvndo. 
En Madrid. 1655. 

Memorial, y Noticias Sacras, y reales del Imperio de las Indias Occidentales . . . Escriuiale 
por el atio de 1646. Juan Diez de la Calle, Oficial Segundo de la Misma Secretaria. 

8In Joseph Aladern’s Diccionari popular de la Llengua Catalana, Barcelona, 1905, we read 
under “Caldero,” ‘Among ancient copyists a sign ( \f) denoted a thousand.” 

® Adriano Cappelli, Lexicon Abbreviaturarum, Leipzig, 1901, p. L. 
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ing: “In the liguric documents of the second half of the fifteenth century we 
found in frequent use, to indicate the multiplication by 1000, in place of M, an 
O crossed by a horizontal line.” This closely resembles some forms of our 
Spanish symbol U. Cappelli gives two facsimile reproductions! in which the 
sign in question is small and is placed in the position of an exponent to the letters 
XL, to represent the number 40,000. This corresponds to the use of a small 
c which has been found written to the right of and above the letters XI, to signify 
1100. It follows, therefore, that the modified U was in use during the fifteenth 
century in Italy, as well as in Spain, though it is not known which country had 
the priority. 

What is the origin of this calderén? Our studies along this line make it 
almost certain that it is a modification of one of the Roman symbols for 1000. 
Besides M, the Romans used for 1000 the symbols c1>, T, © and -. These 
symbols are found also in Spanish MSS. It is easy to see how in the hands of 
successive generations of amanuenses, some of these might assume the forms of 
the calderén. If the lower parts of the parentheses in the forms ¢1> or cil> 
are united, we have a close imitation of the U, crossed by one or by two bars. 

Allied to the distorted Spanish U is the Portuguese symbol for 1000, called 
the “Cifrao.”’? It looks somewhat like our modern dollar mark $. But its 
function in writing numbers was identical with that of the calderén. Moreover, 
we have seen forms of this Spanish “thousand” which need only to be turned 
through a right angle to appear like the Portuguese symbol for 1000. Changes of 
that sort are not unknown. For instance, the Arabic numeral 5 appears upside 
down in some Spanish books and manuscripts as late as the eighteenth and 
nineteenth centuries. 


A GENERAL CONSTRUCTION FOR CIRCULAR CUBICS. 
By R. M. MATHEWS, Wesleyan University. 


1. It is well known that any cubic curve can be generated as the locus of the 
intersections of a pencil of conics on four points with a projective pencil of lines. 
In practical work it is difficult to draw the conics and to effect the correlation 
involved in this construction. As a circular cubic passes through the circular 
points at infinity, the conics for such a curve may be specialized to a pencil of 
circles on two finite points. It remains, then, to find a simple and general 
method for effecting the correlation with the pencil of lines. 

Schroeter and Durége in simultaneous papers! have shown that if each line 
pass through the center of the corresponding circle, the locus contains its singular 


1 Adriano Cappelli, op. cit., p. 436, first column, Nos. 5 and 6. 

2See the word “Cifrao” in Antonio de Moraes Silva, Dicc. de Lingua Portuguesa, 1877; 
in Vieira, Grande Dicc. Portuguez, 1873; in Dicc. Comtemp. da Lingua Portuguesa, 1881. 

1H. Schréter, “Ueber eine besondere Curve 3" Ordnung und eine einfache Erzeugungsart 
der allgemeinen Curve 37 Ordnung,” Mathematische Annalen, vol. 5, 1872, pp. 50-82. 

H. Durége, “Ueber die Curve 3" Ordnung, welche den geometrischen Ort der Brennpunkte 
einer Kegelschnittschaar bildet,” ibid., 83-94. 
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focus, which is the intersection of the tangents at the circular points. Moreover, 
the general construction has been considered for special base points’. This 
paper explains a general and simple compass and ruler construction for the 
case of an arbitrary pair of base points. 

2. Let Q and R be two fixed points on a variable circle which is cut again in 
S and T by two arbitrary fixed lines s and ¢ through Q and R, respectively. The 
variable line ST cuts an arbitrary fixed line g in U. DT i. 
The variable line PU, drawn from a fixed point P, 
cuts the circle in A and B. The locus of A and B for 
the pencil of circles through Q and R is a cubic curve. 
We find the following properties of the figure. 


1. The lines ST are parallel, for 2 TSQ= 2 QRT 
= constant. | 


2. There is a one-to-one correspondence between Fig. 1. 
the circles and the pencil at P. For each circle cuts s and ¢ in points S and T; 
the line ST determines U on g and so PU. Conversely, each line from P cuts g 
in a point U which determines one line in the fixed direction ST and so two points 
S and T concyclic with Q and R. 

3. Q and R are on the locus. For PQ cuts g at Ug and so the corresponding 
circle is determined; a similar consideration applies to R. 

4. The circles of the pencil pass through the circular points at infinity, and 
thus the isotropic lines through P place them on the locus, which is, then, a 
circular cubic. 

5. The circle through P puts this point on the curve. 

6. When U is at infinity on g, then S and 7 are at infinity, and the circle on 
Q and R is replaced by the line QR and the line at infinity. Let the line through 
P parallel to g cut QR at P’ and the line at infinity at F.,, which is also on g. 

7. The line g cuts the locus at F,, and at the points U, and U; where it meets 
s and ¢, respectively. 

3. The given construction can now be shown applicable to any circular 
cubic. A circle through three points Q, R and A of the curve will cut it again in 
a finite point B. The line QR cuts the curve again in P’ while AB does so in P. 
Then it is well known that PP’ is parallel to the real asymptote. Let g, an arbi- 
trary parallel to PP’, cut the cubic in U, and U;. Thus lines s and ¢ are deter- 
mined as QU, and RU;, respectively. Our construction applied now on this 
basis will give a circular cubic which has in common with the given cubic the 
nine points, Q, R, P’, A, B, P, F., Us and U; besides the circular points at 
infinity. Accordingly, the cubics are identical. 

4. The construction which Teixeira? derived analytically may be shown to 
be a special case of the foregoing. Take g through R and let it cut the cubic 


1G. Loria, Spezielle algebraische und transzendente ebene Kurven. Leipzig, 1910, vol. 1, pp. 
34-35. 

2 F. Gomes Teixeira, “Sur une maniére de construire les cubiques circulaires,’’ Nouvelles 
Annales de Mathématiques, fourth series, vol. 16, 1916, pp. 449-454. 
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again at U,. Let the variable circle cut g again at H. Then as triangles QRU, 
and SHU, are similar: 
UH U@ , 
Us k, constant. 


As the variable line ST moves parallel to itself, 
the segments it cuts on the fixed lines from U, are 
proportional, so 


U,U 
U.S , constant 
Thence 
U.H = k = ¢c, constant 
Fig. 2. U.U k’ 


The procedure given is to draw PU arbitrarily from P to cut g at U; to determine 
H on g from the constant ratio just proved; and then to construct the circle 
through QRH to cut PU in points of the curve. 


A GENERALIZATION OF THE STROPHOID. 
By J. H. WEAVER, Ohio State University. 


W. W. Johnson has given the following generalization for the strophoid. 
Let A and B be two fixed points, and let two variable lines PA and PB make 
with AB angles ¢ and y, respectively. Let a be a constant angle and let P 
move so that 

nd + my = a. (1) 


Then the locus of P is a strophoid. Equation (1) shows that there is associated 
with this set of curves a circle having a segment with AB as base in which the 
angle a may be inscribed. 

In the following discussion some curves are developed which have associated 
with them the three conic sections. 

Elliptic Case. Let there be an ellipse E with major axis AB, and from 
A and B let variable lines AP and BP be drawn making angles 6, and 62 respec- 
tively with AB. Let AQ and BQ be so drawn as to make angles + m6, and 
+ n@, with AB. When the locus of Q is the ellipse EZ, the locus of P is a curve 
whose equation may be developed as follows. (In this development we will 
consider m and n as positive integers and relatively prime to each other.) 

The slope of AQ is tan (m@;) and of BQ is tan (n6.). Then since Q is on E 
we have 

tan (m6,)-tan (n6.) = — 6?/a?, (2) 
1 “The Strophoids,” American Journal of Mathematics, vol. 3, 1880, pp. 320-325. See also 


G. Loria, Spezielle algebraische und transcendente ebene Kurven, Berlin, vol. 1, 1910, p. 73. This 
leass of curves includes the sextrix curves as a subclass. See Loria, l.c., p. 390. 
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where the equation of E is x*/a?-+ y?/b> = 1. Then using the same axes, the 
equations of AP and BP are 


(AP) y = (x + a) tan A, (3) 
(BP) y = (a — a) tan 4. (4) 
Eliminating 6; and @, from (2), (3) and (4) we have 


— a)" — ( ) — | (5) 
+ | +a)" — + q)n2... | | —a)™.. 


= 0, 


an equation of degree m + n. 

We will designate the curve (5) as Cnn. The curve Cn,» has m — n asymp- 
totes. These pass through the same point! if a = b. If m — n is odd, there will 
be one asymptote parallel to the y axis. Its equation will be 

nb? + ma?’ = + mb? 
nb? — na? — mb? 
the former when m is even and n odd, the latter when m is odd and n even. 

THEOREM I. The curve Cnn has an m-tuple point at A and an n-tuple point 
at B, and the tangents to the curve at each of these points make equal angles with each 
other. 

This theorem may be readily proved in the usual way. 

TuHEorEM II. The rth polar of B with respect to Cm n 18 Cnrn (r Sm), 
and of A ts Cnjn—r (r Sn). 

By substituting — 6? for b? we obtain the hyperbolic case. 

Parabolic Case. Let there be given’a parabola and let there be drawn 
through the vertex a line making an angle n@ with the axis and cutting the para- 
bola in the point Q. Through Q draw a line parallel to the axis, and let this line 
be cut in the point P by a line through the vertex of the parabola and making an 
angle @ with the axis of the parabola. Then the locus of P is a parabolic stro- 
phoid. Its equation may be determined as follows: Let O be the origin, and 
let the vertex of the parabola be at the origin, and its axis the z-axis. Then the 
equations of the parabola and of the lines OQ and OP are 


= 4az, (6) 
(OQ) y = x tan (nd), (7) 
(OP) y = ‘ (8) 


1See Loria, l.c., p. 392. 
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From (6) and (7) we may find the equation of the line through Q parallel to the 
z-axis, and eliminating tan ¢ from this equation and (8) we get for the equation 
of the curve 


1 I~ \3 y 


The curve (9) has an n-tuple point at the origin, and the tangents at this point 
make equal angles with each other. 

Since (9) is of degree n + 1 we will designate it as Cn41. 

TueorEM III. The (r+ 1)th polar of the point at infinity on the axis of the 
parabola = 4ax with respect to 18 

This may be proved by finding the polars in the ordinary way. 

A Special Elliptic Case. In equation (5) let m= 1 and n= 2 and we 
obtain the cubic 


b’y?(2 + a) — 2a*y?(x — a) — + a)(x — a)? = 0. (10) 


TuHeorEM IV. [f in the curve (10) a line is drawn through A cutting the curve 
in the points P and P’, and the ellipse in C, then the tangents to (10) at P and P’ 
and to E at C are concurrent. 

Proof: Draw through A another line cutting (10) in the points P; and P,’ 
and Ein C;. From the construction of the curve (10) it follows that (AC, PP’) 
and (AC, P:P;’) are harmonic ranges. Since these ranges have a point A in 
common they are perspective. Therefore PP;, CC; and P’P,;’ are concurrent. 
If now we consider the lines AP and AP, to become coincident, the lines PP, 
etc., become tangents.! 

The two following theorems may also be proved without difficulty : 

THEOREM V. The first polar of A with respect to (10) is the ellipse E. 

THeorEM VI. The locus of the point of concurrence of the tangents in theorem 
IV is a cuspidal cubic; having B as cusp and the asymptote of (10) as asymptote. 

If in (10) a = b, the curve is the right strophoid, and if b? = a?/2 it is the 
folium of Descartes. 

A Special Parabolic Case. Let n = 2 in (9) and it becomes 


2a(2? — y’) = ay’. (11) 


THEOREM VII. Let a line be drawn parallel to the axis of the parabola y? = 4ax 
cutting the parabola in the point C and the cubic (11) in the points A and B, and let 
tangents be drawn to (11) at the points A and B and to the parabola at C. These 
tangents are concurrent. 

The proof is similar to that of theorem IV. 


n —9 9 
m—2,.2 
4a x 9 y 

THEorEM VIII. The locus of the point of concurrence of the tangents in theorem 

1See Bassett, An Elementary Treatise on Cubic and Quartic Curves, Cambridge, 1901, p. 67. 
q 
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VII is a cissoid which has its cusp at the vertex of the parabola and whose asymptote 
is the asymptote of (11). 

THEoREM IX. The parabola y? = 4az is the curvilinear diameter of the cubic 
(11). 

The proofs of theorems VIII and IX offer no difficulty and are therefore 
omitted. 


HONOR TO PROFESSOR E. H. MOORE. 
By H. E. SLAUGHT, University of Chicago. 


At the two hundred twenty-second regular meeting of the American Mathe- 
matical Society, held at the University of Chicago April 14, 15, 1922, there was 
celebrated the twenty-fifth anniversary of the founding of the Chicago Section 
of this Society. The history of this Chicago Section is almost coincident with 
that of the University of Chicago where the great majority of its forty-nine 
meetings have been held. These meetings, which began in 1896 with the reading 
of fourteen scientific papers at the first informal session, gradually increased in 
attendance and importance until they were recognized by the Society as of co- 
ordinate standing with those of the parent organization in New York and were 
officially designated as regular Western meetings of the Society. The one just 
held was the seventeenth and largest of this kind, over one hundred members 
being in attendance. 

The young and vigorous department of mathematics of the University of 
Chicago in 1896, with its remarkable trio of leaders, Professors E. H. Moore, 
Oskar Bolza, and Heinrich Maschke, naturally assumed the important réle of 
leadership in fostering mathematical research in the Middle West, as reflected 
in the phenomenal growth of the Chicago Section. To those who know Professor 
Moore scientifically and personally, it is no surprise that he at once became, and 
still remains, the leader of leaders in this great work. It is universally recognized 
that he stands quite alone as regards the scope and strength of his influence on 
the development of mathematics in America, not only through his own researches 
but also through his impress upon the hundred and more men and women who 
have gone out with the Chicago doctorate in mathematics, upon the hundreds 
of Chicago masters and other graduate students, and upon all others who have 
directly or indirectly come within his dynamic presence and captivating friend- 
ship. 

It was a foregone conclusion that any celebration of the last quarter of a 
century of mathematical activity in this country would center about Professor 
Moore, and hence a committee of his former students began more than a year 
ago to consider what kind of a testimonial would be most appropriate to present 
to him on this occasion. It was at once decided that none of the ordinary forms 
of gold or silver gifts, nor even a painted portrait, would adequately express the 
sentiments of his grateful admirers. They sought rather some token which 


208 HONOR TO PROFESSOR E. H. MOORE. [ May, 


would for all time be a living and dynamic force for perpetuating his name in 
connection with his beloved science. Hence they decided to raise the sum of 
two thousand dollars among his former students and his associates in the Chicago 
Section, as the nucleus of an endowment fund to be used for assisting in the 
publication of mathematical treatises and researches in America,—a cause for 
which there is crying need of support. (Already those outside of this Chicago 
group are seeking to join in contributing to this fund and there are indications 
that it may grow into an endowment of large proportions as the years go by.) 

However, the committee in their deliberations did not lose sight of the personal 
and friendly elements involved in these contributions, and hence they prepared 
a statement setting these forth in intimate terms as a prologue to the dedication of 
thefund. This Presentation Scroll was engrossed by Mr. C. L. Ricketts of Chicago 
in the style of the illuminated manuscripts of the Italian Renaissance, on the 
finest hand-made paper that can be produced, and bound in beautiful maroon 
leather surmounted by a solid gold monogram of the letters EH M. It was felt 
by the committee that nothing short of the very best in material and workmanship 
would suffice for this Presentation Scroll, and it is believed that no other illumina- 
tor in America could have excelled in the result produced. The Scroll contains 
the names of one hundred seventy-four contributors to the fund. 

The following is the text of the Scroll: 


To Proressor Eviakim Hastines Moore, 
ScHoLaR, TEACHER AND FRIEND: 


Conscious of the great influence which you have exercised upon the develop- 
ment of mathematical science throughout this country, particularly in the 
Middle West, during the last twenty-five years, 

Admiring the outstanding qualities of your researches in various fields of 
mathematics, 

Grateful for the inspiration and encouragement which you have given to 
those who have come to the University of Chicago to study mathematics, 

Recognizing the large contribution which you have made to the creation and 
the growth of the Chicago Section of the American Mathematical Society, and 

Deeply appreciative of the friendship which, during many years, you have 
bestowed upon those who have had the good fortune to know you; 

The undersigned members of the American Mathematical Society, formerly 
studenis of mathematics at the University of Chicago, or members of long 
standing in the Chicago Section, have wished to use the opportunity afforded 
by the twenty-fifth anniversary meeting of the Chicago Section to present to 
you a testimonial, which is intended to link your name in the years to come 
with the development of mathematics in this country. 

To this end they have contributed 10 a fund which is to be offered for trustee- 
ship to the American Mathematical Society upon the following conditions: 

The fund is to be known as the Eliakim Hastings Moore Fund; 

The interest on the fund is to be used at the discretion of the Council of the 
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Society, and upon the recommendation of a committee appointed from time to 
time for this purpose, in furtherance of such mathematical interests as 

(a) The publication of important mathematical books and memoirs, 

(b) The award of prizes for important contributions to mathematics; 

It being further recommended that during the next ten years preference be 
given to the former and that. publication of Professor Moore’s researches in 
General Analysis or in other fields shall have precedence over all other claims. 

The fund is to be kept intact by the American Mathematical Society except 
in so far as it is used to aid in the publication of Professor Moore’s researches. 
For this special purpose a part of the principal, not exceeding one third, may be 
used, provided the interest on the remainder be allowed to accumulate until the 
fund has been restored to its original value. 


(Here follow the names of 174 contributors.) 
Cuicaaco, April 25, 1922. 


AMONG MY AUTOGRAPHS. 
By DAVID EUGENE SMITH, Columbia University. 


24. Srr Witt1AM Rowan HAMILTON AND THE EArRLy Days OF QUATERNIONS. 


It is well known that Sir William Rowan Hamilton (1805-1865) was one of 
the world’s infant prodigies. Professor Alexander Macfarlane tells us of his 
considerable advancement in arithmetic at the age of three, of his ability to read 
Latin, Greek, and Hebrew at the age of five, and of his intimate familiarity with 
Italian, Sanskrit, and Arabic at the age of ten. At twelve he was contesting 
with Zerah Colburn, the American “calculating boy,” and at sixteen he was 
reading Laplace’s Mécanique Céleste and pointing out an error in the work of the 
great French master. He was thirty-eight, however, before he discovered the 
underlying principles of quaternions and it was not until 1853, ten years later, 
that he published his lectures on the subject. These lectures, in their initial 
form, were delivered at Trinity College, Dublin, in 1848. 

The letter which follows was written in 1847 and has considerable interest 
in that it shows Hamilton’s scientific activities at this time and refers to the 
monographs on quaternions which he had already published. 

The letter, now in my collection, was written to Dr. James Booth and is as 
follows: 


Oss’ 


March 5th, 1847 
My dear Sir 


Your note, dated the 12th of January, with its interesting accompaniments, did not reach me 
till a day or two ago,—which is the cause of its not having been sooner acknowledged. Allow me, 
as some return, to request your acceptance of my last contribution to the Proceedings of the 
Royal Irish Academy. There are, I think, some other papers of mine, of later date than any 
which you are likely to have seen—at least than any which I can have given you in 1845, as I 
printed several little things last year, availing myself so of the increased leisure gained by my 
retirement from the chair of the Academy. If, at your leisure, you will tell me the date of the 
last paper of mine on quaternions in your possession, I will try whether I cannot make your set 


210 QUESTIONS AND DISCUSSIONS. [ May, 


more complete:—since you have done me the honour of addressing the Society of which you are 
President, on the subject of my researches. 

It could not, of course, be otherwise than honourable & gratifying to me, if the Literary and 
Philosophical Society of Liverpool should think fit, on your recommendation, to elect me a Corre- 
sponding Member. I do not know, however, that with the present claims upon my time, I have 
anything to promise in return. 

Should you have mentioned the subject to any of the resident members, I hope that you will 
tell them that, through some accident, I did not hear of your intention till the day before yesterday. 

I remain 
my dear Sir 
very truly yours 
Rowan HamILtTon 
Rev. Booru, LL.D. 


QUESTIONS AND DISCUSSIONS. 
Epitep sy C. F. Gummer, Queen’s University, Kingston, Ont., Canada. 


NEW QUESTION. 


The following question should call forth some interesting answers, whether 
complete or not, from readers having a taste for constructive geometry. 


46. A geometrical construction will often become impracticable in special cases where some 
of the construction points are imaginary, although the final result is real. Is there any system 
according to which a construction failing in this way may be replaced by one that will work? 

For example, let a line J; cut a circle c; in P; and Qu, and let a line l2 cut a circle cz in P2 and 
If the four points P2, and are real, the intersections of with Q,Q2 and P,Q, 
with P,Q; may be found directly. If the four points are imaginary, the intersections named will 
still be real, and there ought to be a simple way of getting them as the points common to a line 
and a circle. 


DISCUSSIONS. 

In ProsLeM-NoteEs (1921, 278) a problem in Skeleton Division, proposed by 
Professor F. Schuh, was quoted from Nieuw Tijdschrift voor Wiskunde, volume 8. 

Professor Curtiss shows that this problem has the unique solution 
7752341/667334. In Professor Bennett’s “Remarks” it is shown that the same 
conclusion is reached without the assumption of irreducibility. Solutions of a 
number of puzzles of this kind by W. E. H. Berwick may be found in The 
Mathematical Gazette, January, 1922, pages 8 and 9. In all of these certain 
digits were given beforehand, and in several cases there is more than one 
solution. For other references see Note 2, in Problems and Solutions (1921, 37). 

Mr. Ballantine develops some ideas on linear systems of functions with a 
view to generalizing the notion of derivative. Considering a Taylor expansion 
as a linear combination of the successive powers of the variable, he discusses 
some ways in which a linear combination of a more general sequence of functions 
may be regarded as a generalized Taylor expansion. 
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I. SOLUTION oF A PROBLEM IN SKELETON DIVISION. 
By D. R. Curtiss, Northwestern University. 


In the June-July number of this Montuty (1921, 278) mention was made of 
a problem in skeleton division: 
“The following calculation represents the development of an irreducible fraction to a repeating 
decimal: _ 


XXX XK XK 
XXX XXX 


xX XK KKK XK 
XXX XK XK 


XXX KX XK X 


xXXXXXXKX 
XXXKXXXKX 


XX 
XXXXKXXKX 


XXXXKXXKX 
XXXXXXKX 


XXXXXX 
XXX XXX 


XX XK XK XK 


Crosses indicate digits—all of which are possible. The repeating digits are shown by a line 
above the crosses. What irreducible fraction has been developed?” a 

The divisor is 667334, the dividend 7752341, the quotient 11.6168830001 - - 
the repeating digits being the nine under the dash. 

First, as to the divisor:—The quotient, as an unending decimal, can be 
expressed as an infinite series 


m 
Q = io 


where m and n are whole numbers. By the formula for the sum of a geometric 
series we have 

1 M 

10(10° — 1)’ 

where M is a whole number. Then, since dividend and divisor are relative primes 
by hypothesis, the divisor is a whole number which is a factor of 10(10° — 1). 
The prime factors of this number are 2, 34, 5, 37 and 333667. Since our divisor 
has six digits, it must be either 333667 or 667334. The former of these, however, 
is not the divisor, because the first three digits of line 7, and therefore of line 19, 
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would have to be 100 if the divisor were 333667, and the last indicated digit of the 
quotient would be 1 or 2. Multiply either into 333667 and subtract the result 
from a number of six digits whose last four are zeros, and the remainder cannot 
be a number beginning with 100. Thus 667334 is the only possible divisor. 

We now show that the number in line 17 is 780000. The last indicated digit 
of the quotient must be 1, or there would be seven digits in line 18, and 1 is also 
the fourth digit of the quotient. This means that line 7 and line 19 begin with 
10 or 11 or 12 or 13. The number in line 17, which is the sum of those in lines 
18 and 19 (the former is the divisor itself), must then begin with 77 or 78 or 79 
or 80. But the numbers in lines 15 and 16 are both even (the former terminating 
in a 0, and the divisor being even), hence their difference is even, and we have only 
78 or 80 as possible first two digits in line 17. We dispose of 80 by noting that 
the numbers in lines 13 and 14 are even, so Jine 15 has an even number and a 
zero as its last two digits; to begin line 17 with 80 line 16 must end with a zero 
so that the eighth digit of the quotient would be 5, and line 16 ends with 70. 
Subtract from line 15, which ends with an even digit followed by a zero and the 
remainder cannot be 80. 

We now know lines 17 and 18, and in consequence 19 and 7, the latter being 
1126660. As line 5 ends with a zero, line 6 ends with a 4, and the third digit of 
the quotient is 6, since line 6 has seven digits. Line 5 is therefore 4116670, the 
sum of 112666 and 4004004. The first and second digits of the quotient are each 
1, since lines 2 and 4 have but six digits apiece. These lines are, then, 667334, 
and a couple of additions brings us back to the dividend 7752341. 

Note that the two decisive points are the number of factors in the repetend 
and the small remainder at line 17. If one wishes to amuse himself by construct- 
ing similar problems he would best pick this small remainder first, put it near the 
end of his operations, and build up the problem from it. 


Remarks By A. A. Bennett, University of Texas. 


This puzzle in skeleton division appears at first glance to be unadapted to 
any direct attack and to be probably capable of many solutions. A very brief 
examination is sufficient, however, to identify the division as that indicated by 
7752341/667334. It may first be noticed that the continued decimal, which 
may be generated by x x x x X000.x/999,999,999, and therefore by x x X X X X/ 
999,999,999, is also generated by a fraction of the form x x/x xx XXX, as seen 
by the next to the last remainder. In this last fraction, if the common factors 
of numerator and denominator be removed, one has in the denominator a factor 
of 999,999,999, and this factor is at least a four-digit number. The factofization 
of 999,999,999 gives 3 X 37 X 333,667, the last factor being a prime. A brief 
examination of 333,667 shows that this cannot itself be the divisor. It remains 
to test 2 X 333,667, any higher multiples being necessarily of seven figures. 
Now every six-figure multiple of 667,334 must be this number itself. Using this 
fact the steps may be rapidly retraced and the gaps filled. 

The only alternative would be for the fraction x x/x x x XxX to be of the 
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form ab/(2997a) = xxxx x x/999,999,999. Then b X 333,667 = xxxxxXx. 
Hence b = 1, or 2 and XxXxXXX = 333,667 or 667,334. Both suggested possi- 
bilities are readily tested and excluded, by virtue of the fact that the last 
remainder has six digits prior to carrying down the next zero. Thus for b = 1, 
we have a in the form x x and 3a X 2997 or 8991a as the last quantity to sub- 
tract. In other words (10000 — 8991)a is the remainder, or 1009a, where a is 
a two-digit number. Even 99 is too small for a, so that b = 1 leads to a 
contradiction as before. The solution then is unique. 


II. Wuat 1s A CaLcuLus? 
By J. P. BAaLLantine, University of Michigan. 


There is much room for speculation as to the possible ways in which the 
calculus can be generalized. With a hope of stimulating other answers, rather 
than any presumption of closing the question, I suggest the following answer. 

Consider the functions (1), which we may call the elementary functions of the 
Newtonian calculus, or briefly the Newtonian elementary functions: 


0, 1! (1) 


Notice that the derivative of each of the set is its predecessor. In fact, the 
process of differentiation may be regarded superficially as the process of replacing 
any of the above functions as they appear in a linear combination by its 
predecessor. 

Thus, if F(x) is given by the equation: 


bx cx? , 
Fe) = (2) 


we may infer (under certain conditions of convergence) that the derivative 
F'(x) is given by the equation 


= b+ wees (2’) 


The object of this interpretation of the process of forming a derivative is 
that it admits readily of a generalization. One can substitute in place of the 
functions (1) another set of elementary functions, and if as a set they satisfy 
certain conditions, one can build up a new calculus based on them. The process 
of differentiation is not altered, but the geometrical interpretation is. Take for 
instance the set of functions, 

x 1)(a — 2) 


1 1-2 1-2-3 


The calculus based on these is the well-known calculus of finite differences. 


214 QUESTIONS AND DISCUSSIONS. [ May, 


The derivative in this calculus does not mean the slope of the tangent at a point, 
but the slope of a secant through two points. 

There is another way of looking at the derivative, which turns out to be more 
general. Consider an arbitrary function F(x) developed by the Maclaurin series 
(2). The constants a, b, c, --- are the values of the successive derivatives for 
x=0. That is to say, b, c, etc., are the values of the first, second, etc., deriva- 
tives. With a little imagination, one could call a function itself its own derivative 
of order zero, from which it would follow that a is the value of the derivative of 
order zero. : 

Let us suppose we wished to base a calculus on the set of elementary functions: 


Filx), fol), fala) 


Let us consider a very particular arbitrary function. Let it be particular in the 
’ fact that it is expressible as an infinite series, thus: 


o(x) = arf s(x) + ao fo(x) + asf s(x) + 


Then in our calculus, the values of the successive derivatives of ¢(x) for x = 0 
are by definition the constants aj, a2, a3, --:. The values of the derivatives for 
other values of 2 may be defined by a horizontal translation of the function ¢(z). 
In this way the derivatives may be defined as functions. 

One of the properties to demand of a set of elementary functions is that they 
be linearly independent. Otherwise the derivatives are not uniquely defined. 

They must also possess some property which will allow one to obtain the values 
of the constants without recourse to infinite determinants. Briefly, one must 
be able to eliminate simultaneously all except a finite number of the constants. 

This latter property may manifest itself in a most unexpected manner. 
In the case of the Newtonian elementary functions it appears in the fact that all 
of the functions except the second vanish for x = 0. By use of this and the 
geometrical relation between the func’ion and the derivative, one is able to 
obtain the successive constants. 

In the case of the elementary functions of the calculus of finite differences, all 
after the nth vanish for z = n — 2, n any integer larger than one. 

The foregoing examples were almos‘ too trivial to mention. It remained for 
Fourier to find the eliminating property for the set of functions (3), and hence 
build up a calculus based on them. 


3, cos2, cos2z, cos3ar, (3) 
sin z, sin 2z, sin 3a, 


It is, that the integral of the product of any two different functions of the set 
between zero and 27 is zero. 

The term analytic, as applied to a function, is now seen in a new light. With 
a slight change of meaning, in the Newtonian calculus an analytic function could 
be thought of as a function which is expressible in a certain interval by a Taylor 
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development with or without a remainder. Then we may say that a function is 
analytic in a particular calculus, if it can be handled in that calculus, i.e., if it can 
be expanded in terms of the elementary functions. 

It is a familiar fact that there are functions expressible in a certain interval 
by a Fourier expansion, which cannot be developed in a Taylor expansion. In 
general whether a function is analytic or not depends entirely on the calculus 
under consideration. 

We accept as commonplace the fact that the derivative of the nth derivative 
is a derivative of order n + 1, in much the same manner in which students in the 
grades accept the commutative and other laws of arithmetic. Now that we are 
dealing with a generalization of the calculus, our logic demands an investigation 
of the observance of the “laws of calculus.” The particular law referred to 
could well go under the name of the “cumulative law.” Any calculus which is 
obtained from the first generalization mentioned in this paper will obey the 
cumulative law. The calculus of Fourier does not. 

Between the Newtonian and the finite difference calculus on the one hand 
and the calculus of Fourier on the other we have the calculus of difference 
quotients.! The elementary functions are: 


(t¢—m) — — (@ — 23) 


1, 1-2 1-2-3 


(4) 
The quantities 2;, x2, x3, --- are any preassigned constants. The expansion of 
any analytic function in this calculus will be an infinite series of arbitrary con- 
stants multiplied into the successive functions (4). These arbitrary con- 
stants are called difference quotients, owing to their law of formation. In reality, 
however, they are the derivatives of this calculus. They have a geometrical 
significance, slightly different from that of the Newtonian calculus. In this 
calculus the cumulative law does not hold. 

In summing, I would say that any equation defining the dependence of a 
function on one or more independent variables, written in a form containing 
arbitrary constants, may be regarded as a Taylor development of the function 
in a calculus. The form of the equation will define the calculus. An infinite 
calculus may be distinguished from a finite calculus by the number of constants. 
The calculus will consist of the study of the relation between the function and 
each of the derivatives, and will deal only with functions expressible by the 
corresponding Taylor development. 


REMARKS BY THE EpiToR. 

There are of course a number of ways of developing a calculus of linear 
functional operations, though it is probably unusual to transfer to a new operation 
the terminology of differentiation. In fact, it is often a matter of special im- 
portance to express a new operator in terms of the known operator D = d/dx 
rather than to displace the latter as the fundamental element of the calculus. 


“Difference Quotients,’”’ this MonTHLY, 1919, 53-59. 
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Though the idea is an old one, a good deal of its practical development is due 
to a group of mid-nineteenth century writers.!_ The more recent scientific state- 
ment of the theory from the analytic function standpoint is largely'the work of 
Pincherle and Bourlet.? 

With these last writers a linear operation may be said briefly to consist in a 
linear transformation on the coefficients in the Taylor development of an analytic 
function. Thus + aya + + ---) = bp + bia + where the b’s are 


obtained by the transformation bp = ai, b; = 2a2, ---. For any operator A of 
this kind the linear property A + + = a Afifx) + a2Afo(x) 
+ ---+ will be true, always when the number of f’s is finite, and in other cases 


under certain convergence conditions. Mr. Ballantine’s first method gives a 
particular case of this, namely that in which Afj;,:(2) = f:(x) for the chosen 
fundamental system of functions. 

To discuss the second scheme it is necessary to examine the way in which the 
derivatives of ¢(x) are defined for a value of z differing from zero. The definition 
by “parallel translation” implies that there exist relations f y) = 
and that the jth derivative of f;(x) is g:, ;4:(7). It is clear that such relations do 
not exist for every set of elementary functions. For instance, if these consist 
of the even powers of x, no such development can be found for (x + y)?, ete. 
It is a question therefore whether it is strictly correct to speak of the second 
scheme as more general than the first. 

The first and second methods coincide if the elementary functions satisfy 
the addition equations fi(z + y) = Dcf=i fisx(a)fe(y). This is the binomial 
formula in the case of the Newtonian system, and is also true for the (equally 
Newtonian) factorial functions (1’). 

The operation given by the second process will be one of Pincherle’s linear 
operations only when the “cumulative” law holds. It is doubtful whether 
anything is gained by extending the name of successive derivatives to functions 
not obtained by the successive application of any one rule. 

It is of course possible that an operation defined under the second scheme in 
the “cumulative ” case might have been defined under the first by using a different 
system of elementary functions. A large class of linear operators A have the 
following properties: (i) A(1) = 0; (ii) the inverse A™ exists. By (i), AW 
involves an undetermined constant of “integration”? which may be chosen so as 
to make A7!(1),.4~*(1), --- vanish when x = 0. Selecting arbitrary constants 
a; within a certain field of validity, we may then construct a function ¢(2) 
= )icia;A'‘(1) having at the same time the three properties A*9(0) = ai, 

B,*9(0) = a;, and B,*9(0) = a;, where B; and B, are Mr. Ballantine’s two 
operators for the system of functions 1, A“(1), A*(1), 


1See, among, other wonlen, Carmichael, Treatise on the Calculus of Operations, London, 1855. 

2 See especially Pincherle e Amaldi, Le operazione distributive, Bologna, 1901, both for a 
thorough distussion ‘of the whole matter, and for numerous references. A simple account of the 
theory may be found in Chapter VIII of Hadamard,: La série de Tas ylor.et son prolongement 
analy ytique, Scientia-Series, Paris, 1901. 

is supposed that A is defined: on a power ‘series, ‘as ‘A (1) means A" (1 + Ox 
+ Ox? + ---), and is also a power series. 
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Perhaps the most interesting questions raised by the discussion are those 
concerning the relations between the different schemes, and the extent to which 
these overlap or supplement one another. In particular, are all cumulative opera- 
tions obtained under the second plan also obtainable under the first? 


RECENT PUBLICATIONS. 


REVIEWS. 


Plane Trigonometry with Practical Applications. By L. E. Dickson. Chicago, 
Benj. H. Sanborn and Co., 1922. 4to. 11+ 176+ 35 pages. Price $1.52. 
Extracts from the Preface: “This book introduces at an early stage concrete applications 

of trigonometry to the elementary parts of navigation and surveying, which are the two simplest 

exact sciences, as well as to the two elementary topics of physics which are known as composition 
of forces and refraction of light. There is, too, a full explanation of the theory and construction 
of a Mercator map, a subject of great importance also in geography. Three separate chapters 
are devoted to these subjects. The necessary terms and ideas are explained at length and illus- 
trated concretely. We thereby obtain an abundance of simple problems whose importance is so 
convincing that they cannot fail to arouse real interest. Actual experience with classes has 
firmly convinced the author that these practical applications offer the best means toe drive home 

the principles of trigonometry and to make the subject truly vital. . . . 

“The development of the subject is leisurely and the student is given ample time in which 
to digest each idea. There are given full and lucid explanations of all new terms and ideas. 
Lack of the precise knowledge of the mathematical meaning of terms is one of the chief sources 
of difficulty in the study of mathematics. Various terms which should be already familiar to 
students are re-defined. On the basis of careful readings both of the manuscript and proof 
sheets by various experienced teachers in high schools and colleges, it is believed that the pres- 
entation is throughout both simple and clear. 

“The tables are as simple as possible, and accurate for computation to four significant 
figures, which are ample for all ordinary practical purposes. It is true that some delicate 
astronomical measurements justify computations with 5, 6, or 7 place tables; but no new theory 
is involved. The traverse table, which is necessary for navigation and surveying, is really a 
systematic list of the sides and angles of all right triangles of moderate size. Its additional head- 
ings aid in making the present exposition of navigation much simpler than was possible heretofore. 
The traverse table is extremely useful in all parts of trigonometry and its applications, partly 
by relieving the monotony of logarithmic computation, but chiefly for the instantaneous checking 
of computations. 

“The chapters on navigation and surveying are each divided into two parts, this making 
possible either a brief, wholly untechnical, introduction to those applications, or a fuller treat- 
ment.” 

Contents—Chapter I: Trigonometric functions of acute angles, 1-18; Chapter II: Solution 
of right triangles by means of tables of the natural functions, 19-25; Chapter III: Traverse 
table; solution of right triangles by inspection; problems on forces and refraction of light, 26-33; 
Chapter IV: Logarithms, slide rules, 34-47; Chapter V: Solution of right triangles by logarithms, 
48-58; Chapter VI: Navigation: dead reckoning. Part I, the sailings (true course assumed). 
Part II, finding the true course; compass corrections, 59-81; Chapter VII: Land surveying. 
Part I, balancing a survey, area (true bearings assumed). Part II, surveying instruments; 
finding true bearings, 82-102; Chapter VIII: Trigonometric functions of any angle, 103-114; 
Chapter IX: Solution of oblique triangles, 115-132; Chapter X: Relations between functions 
of several angles, 133-149; Chapter XI: Graphs of the trigonometric functions and their inverses, 
radians, 150-167; List and index of formulas, 169-170; Index, including index to definitions, 
171-172; Answers to certain of the first five exercises of each set, 173-176; Tables, 1-35. 


The numerous textbooks that have been prepared by Professor Dickson, to 
say nothing of his more technical work, have throughout been characterized by a 
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logical directness and independence of treatment that are as refreshing as they 
are rare. First year college students, while seldom consciously critical, reflect 
by their loss of interest and decreased comprehension every carelessness on the 
part of the textbook writer and of the teacher. The merits of such a treatment 
as that here given are so obvious that any remark that might seem to convey a 
reflection upon the minor details of style may be out of place. For the prospec- 
tive user of this text the following points may be mentioned. The treatment 
differs markedly from that customary for engineering texts. Perhaps the differ- 
ence may be balanced by the method of presentation, but as a text, two features 
are fairly obvious. Most of the numerous relations that the good student prefers 
to work out as occasion may demand, but which the poor student, unfortunately, 
prefers to memorize, are not tabulated conspicuously in this text. This has the 
disadvantages of failing to impress the important features at a casual glance 
despite the warnings in the text, and also of making future reference inconvenient. 
That this remark is not an unfair one will doubtless be granted by any one who 
glances at the text. For example, the definitions of the cotangent, secant and 
cosecant are not given directly in terms of the adjacent side, opposite side and 
hypotenuse, but these functions are defined as the reciprocals of the tangent, 
cosine, and sine respectively. The values of the functions of 30°, 45°, and 60° 
are left to exercises as are also the signs of the functions in the several quadrants. 
Even the formulas which are labeled are not displayed in heavier type to catch 
the eye. The second conspicuous feature of this text is the number of technical 
suggestions made but left undeveloped. These undoubtedly add interest but 
lengthen the amount of time spent. For example, there is a description of the 
slide rule but no exercises in its use. It is to be presumed that the author does 
not expect the class to make actual use of this most convenient instrument. 
From the description given, it is at least dubious if a student could pick up a 
facility in the handling of a slide rule, and in fact it is hinted that the booklet 
which usually accompanies the sale of the instrument is to be relied upon. One 
may question the real utility of descriptions of instruments which the student 
does not see and handle, while if the instruments are at hand for examination 
the brief description in the text is superfluous. Similar remarks apply to the 
surveying instruments. It would have been of interest to have included also 
the sextant on account of its interesting geometrical theory, if so much less 
interesting an instrument as the surveyor’s transit is regarded as deserving 
three pages of discussion and a full page cut. 

The author says in his preface, “The great majority of students of trigonom- 
etry, whether in the high school or the college, take it as their final course in 
mathematics. Hence the course should justify itself at the time and not be 
merely a stepping stone to further mathematical subjects. Without overlooking 
the needs of the few who will go further in mathematics, we may justify trigonom- 
etry to the others by demonstrating its great utility by means of simple applica- 
tions to various subjects that are vital in the world today.” For the student of 
considerable imagination if not for all students this purpose has been well achieved 
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here. One might be inclined to question the value of this point of view for certain 
classes of students. Might not one regard the few “practical” problems always 
found in current texts as a sufficient hint of the practical side of the subject? 
Might not a good student obtain an even clearer insight into the utility of the 
subject, granted the time to cover such a book as this, if spherical trigonometry 
and its applications were included at the expense of problems in plane navigation 
and the refraction of light? Such queries must be answered by the individual 
teacher, as well as the more fundamental question as to whether the subject of 
trigonometry merits the time that a book of this sort will require to cover satis- 
factorily. In any case this text is urged upon the consideration of prospective 
teachers of the subject for its original and beautifully logical treatment in simple, 
clear style of a hackneyed but important course in elementary mathematics. 
ALBERT A. BENNETT. 


Loose-Leaf Outlines in Mathematics. By Rosert R. Gorr. Boston, The Palmer 
Company. Algebra, 1920, 31 pages. Price $ .50. Observational Geometry and 
Numerical Trigonometry, 1922, 35 pages. Price $ .50. 

The ideal method of conducting a mathematical class may depend upon the 
personality of the teacher even more than upon the content of the course or 
the preparation of the pupil. While lecture courses in which the students take 
notes as a basis for subsequent private study may prove entirely satisfactory for 
graduate courses in a university, there may be a question as to whether this is 
usually an ideal procedure in a subject like mathematics. Lectures are well 
adapted to advanced students if the subject matter is readily absorbed and 
merely an intelligent memory is required. The standard technique in under- 
graduate instruction in mathematics is undoubtedly to assign portions of a text 
for home study, designate certain problems to be completed outside of class, 
discuss and explain difficult points, and spend the remainder of the class period 
in testing the mastery that the students may have acquired of topics already 
assigned. 

Other modes of attack are possible. In some places home work is reduced 
to a minimum. Laboratory methods are occasionally very successful in the 
hands of an enthusiastic teacher. A feature may be made of open discussion, 
or the subject may be taken up in a “reading course.” The work may be 
handled in the character of a puzzle. A significant question to be asked is, how 
far does the student in fact utilize the explanations in the text. It is the re- 
viewer’s experience that the mind of the college freshman, at least, reacts far 
more vividly to a single illustrative example than to any discussion, long or short, 
of the principles involved. The college student is at first, if not eventually, 
inductive and general statements while readily memorized are applied only with 
difficulty until numerous examples have emphasized their significance. A ques- 
tion which the teacher must keep constantly in mind is as to just how far the 
student should be allowed to acquire mere dexterity accompanied by memorized 
rules (something that the otherwise poor student enjoys), and how far the 
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processes of deduction in their more abstract aspects should be forced upon the 
youthful and not too receptive mind. 

One can judge somewhat the popular taste by noting the wide sale of texts 
which are often little better than collections of well graded exercises and carefully 
detailed illustrative examples. Many books which are frankly exercises and 
nothing else fail in a wider appeal merely because they are not accompanied by 
sufficient material to be memorized. They are unpopular not because they have 
strained the material too thin, but because they give too little restful variety to 
the laboring student. 

In high school work, independent thought on the part of the pupil must be 
even less stressed than in the first year at college. Rules and exercises must 
constitute the bulk of a course in mathematics. Must that be all? The loose- 
leaf system under present discussion appears to expect an answer in the affirma- 
tive. I will quote from the compiler’s “ Explanatory Note.” 


‘Some of the aims of these Outlines are to help the student: 

1. Organize the material. 

2. Separate essentials from non-essentials. 

3. Emphasize fundamentals and methods. 

4. Summarize related facts and processes. 

These Outlines can be used with any text book. Make the Outlines the basis of the recitation 
and use the text book for a reference and supply book. 

A topic is begun by a discussion of its nature and methods. Let the pupils do the work 
guided by the teacher. In the simpler operations, several particular examples from arithmetic 
should be carried through; then the generalized conclusion made in algebraic form and put on the 
pages of the Outlines or on an inserted page. ‘Chalk and talk’’ is good here. Then there 
should follow the application to exercises. 

Models should be made of every: definition and process. 

Noticeable results of the use of these Outlines are: 

1. They increase interest as work done with them is the pupil’s own creation. 

2. They make a reference book which the pupil knows how to use. 

3. Their use develops habits of systematic effort. 

4. They give a clear view of each topic as a whole.” 


Except for the idea of a loose-leaf method the material is handled in a standard 
conservative fashion and with a minimum of words. There is little beyond a 
set of definitional abstractions and a tabulation of type formulas and cases, with 
numerous blanks to be filled out by the pupil. There are few details which 
can be regarded as exercises in the narrow sense. Rather we have here an out- 
line of the sort that when completed the professional tutor would call a syllabus. 
This makes the use of a separate source of problems essential but entirely replaces 
for the average pupil any text book discussion. 

The sort of movement which this and numerous similar outlines evidence is 
of importance in the educational life of this country,—vastly more important 
than any single outline could be. 

ALBERT A. BENNETT. 


Plane Geometry: Experiment, Classification, Discovery, Application. By C. 
Appison Wixuis. Philadelphia, Pa., Blakiston’s Son & Co., 1922. 16 mo. 
301 pages. Price $1.32. 


Preface: ‘This text represents the experience and developing ideals of a quarter of a century 
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of geometry teaching. The philosophy and the methods set forth in it are those of the author’s 
own class-room. He believes that a pupil learns more of the subject when it is presented as in 
these pages, and he is certain that every pupil who is taught by this method under the guidance of 
a teacher who is himself interested in his subject becomes inspired to learn and is willing to work 
to learn. An awakening of a love of the subject is a service that may be rendered to our pupils 
of every intellectual grade. The text is so arranged that it may be variously used. . . . / A short 
course ... A laboratory course ... A complete course . . . Exercises . . . For exceptional 
pupils . . . Dedication: The conception of this work runs far back in the years. It is the author’s 
contribution in the service of his profession. It is dedicated to all those many students of the 
grand old science, . . . , and to all those teachers who have keenly felt the need of a more sym- 
pathetic interpretation of its immortal truths. 

“In the hope that it will influence better teaching and learning, and will help to upbuild 
and uphold a generation which will reverence our beloved geometry for its own sake, as well as 
for its uses inseparable from a great constructive civilization—the author sends this little volume 
forth upon its mission.” 


Introduction to Ballistics! [By ALBERT A. BENNETT.] Washington, Ordnance 
Department, U.S. Army, 1921. 8vo. 259-+ 23 pages. Price $1.35. 
Contents—Preface, 1-2; §1: General remarks, 3-5; §2: Some elementary concepts in 

mechanics, 6-25; § 3: Some elements of interior ballistics, 26-41; § 4: An introductory discussion 

of exterior ballistics, 41-46; § 5: The equations of the trajectory in vacuo, 46-53; §6: Action 
of air resistance, 53-68; §7: Measurements of air resistance, 69-72; §8: Tabulation of air 

resistance, 73-77; §9: The ballistic coefficient, 78-82; § 10: The trajectory in air, 83-85; §11: 

Elements of the trajectory, 85-98; § 12: Siacci’s method, 99-110; §13: The use of Ingalls’ 

Tables II, 111-117; § 14: Ballistic tables based on numerical integration, 118-131; § 15: The 

computation of trajectories by numerical integration, 131-139; § 16: Deviation of the trajectory 

from the plane of fire, 140-147; § 17: Errors and the application of the theory of probability, 

148-168; § 18: Range table conditions, 169-183; § 19: Variations from range table conditions, 

184-188; § 20: Differences in altitude of gun and target, 189-198; 21: Wind effects, 198-210; 

§ 22: Meteorological changes, 211-217; §23: Rotation of the earth, 218-227; §24: The 

meteorological message, 228-238; § 25: Proving Ground data, 239-244; § 26: Range tables, 

245-258; Table of contents, 259. Supplement: Comparative sketch of the normal ballistic 

coefficient, 1-23. 


A Course in Exterior Ballistics. Ordnance Textbook. [By R.S. Hoar.] Wash- 
ington, Government Printing Office, 1921. 8vo. 127 pages. Price $1.00. 
Extracts from the Introduction—‘“ The work of the ballistic computer is divided into three 

parts: (1) the computation of the elements of standard trajectories; (2) the computation of 
differential corrections, whereby the elements of a standard trajectory may be corrected for 
nonstandard conditions; and (3) the utilization of the foregoing to construct range tables from 
firing records. . . . The first course of instruction in these new ballistic methods ever given 
in this country was given at the Ordnance School of Application in the winter of 1919-20 by Capt. 
Roger Sherman Hoar, Coast Artillery, then in charge of the Ballistic Section of the Proof Depart- 
ment at Aberdeen. This present book is based upon the papers used in that course, and uses 
the standard symbology and nomenclature established as above. It is assumed that the student 
is thoroughly grounded in algebra and plane trigonometry, and knows enough calculus to appre- 
ciate the meaning of a derivative, a differential, and a definite integral. On that basis, this book 
gives, in Chapters I to IV, the irreducible minimum of higher mathematics necessary to understand 
all points involved in the later chapters.” 

Contents—Introduction, 7-9; Chapter I: Partial differentiation, 10-13; II: Successive 
approximations, 14-17; III: Effect of differential variations, 18-27; IV: Finite differences, 
28-33; V: Elements of the trajectory, 34-37; VI: History of exterior ballistics, 38-42; VII: 
The motion of a projectile, 43-46; VIII: Computation of trajectories, 47-52; IX: Derivation of 
auxiliary variables, 53-58; X: Range correction formulas, 59-69; XI: Angle of departure correc- 


1For notice of Physical Bases of Ballistic Table Computation by Professor Bennett see this 
Monta ty, 1920, 372. 
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tion formulas, 70-72; XII: Deflection formulas, 73-75; XIII: Rotation of the earth, 76-82; 
XIV: Computation of differential corrections, 83-90; XV: Weighting factors, 91-95; XVI: 
Construction of a range table, 96-102; Supplement A: Trajectory computation by the tangent 
reciprocal method, 103-104; B: Explanation of the signs in the computation of differential correc- 
tions, 105-106; C: Dimensions of ballistic symbols, 107-108; D: Antiaircraft fire, 109-110; E: 
Derivation of two equations of Chapter VII, 111-113; F: A derivation of Theorem I, 114-115; 
G: New methods of trajectory computation, 116-119; H: Note on advancing difference formulas, 
120-121; Index, 123-127. 


NOTES. 


The third volume of Fundamenta Mathematicae (see 1921, 318) appeared in 
April. It contains 323 pages, consisting of 29 papers + problems proposed and 
lists of exchanges. The only American authors are R. L. Moors, “Concerning 
connectedness im kleinen and a related property,” 232-237, and J. R. Kine, 
“A theorem concerning connected point sets,” 238-239. 

Volumes 85 and 86 of Mathematische Annalen (see 1921, 135) have been pub- 
lished. The following articles are by American writers—In volume 85: A. J. 
Kempner, “Uber die Separation komplexer Wurzeln algebraischer Gleichungen,” 
49-59; E. R. Heprick and W. D. A. Westratu, “The existence domain of 
implicit functions,” 74-77; E. J. Witczynskt, “Charakteristische Eigenschaften 
der isothermkonjugierten Kurvennetze,” 208-212; E. Kasnrr, “The solar gravi- 
tational field completely determined by its light rays,” 227-236. In volume 86: 
D. Ketioaa, “On the existence and closure of sets of characteristic functions,” 
14-17; E. H. Moors, “On power series in general analysis,’ 30-39. 

A. Hermann, 6 rue de la Sorbonne, Paris, is offering for sale the volumes in 
the mathematical libraries of Monsieur Lebon and Professor Camille Jordan, and 
Professor Pierre Boutroux. 

The mathematical library of the late Paul Mansion (d. 1919), long professor 
of mathematics at the University of Ghent, is to be presented to the University 
of Louvain as soon as a library building has been erected. One of Professor 
Mansion’s sons is a professor at the University of Louvain, and another is 
professor at the University of Liége. 

In accordance with the terms of the Treaty, volumes from the various 
libraries of Germany are now being assembled at Leipzig for the University of 
Louvain. The ruins of the old L-shaped library still stand much as after the 
fire. ‘The corner stone of the building for the great new library was laid July 28, 
1921, and work on the foundations is now being carried on. The inscription 


on the corner stone is: “Lapis primarius Bibliothecae Lovaniensis nobiliter 
reficiende.”’ 
ARTICLES IN CURRENT PERIODICALS. 


AMERICAN JOURNAL OF MATHEMATICS, volume 43, October, 1921: ‘On some properties 
of general manifolds relating to Einstein’s theory of gravitation’? by J. A. Schouten and D. J. 
Struik, 213-216; ‘Geometrical theorems on Einstein’s cosmological equations’? by E. Kasner, 
217-221; “On the Fermat and Hessian points for the non-euclidean triangle and their analogues 
for the tetrahedron’? by C. M. Sparrow, 222-225; ‘The Cauchy-Lipschitz method for infinite 
systems of differential equations’? by W. L. Hart, 226-231; “Boundary value and expansion 
problems; formulation of various transcendental problems’? by R. D. Carmichael, 232-270; 
“Reciprocity in a problem of relative maxima and minima’”’ by J. K. Whittemore, 271-290. 
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BULLETIN DES SCIENCES MATHEMATIQUES, volume 46, February, 1922: “A propos de 
quelques livres sur la théorie de la relativité’’ by J. Villey, 61-96—March: ‘Vue d’ensemble sur 
les machines & calculer’’ by M. D’Ocagne, 102-144—April: “Sur les fonctions qui admettent un 
théoréme d’addition algébrique’’ by H. Mineur, 156-176. 

IL BOLLETTINO DI MATEMATICA, new series, volume 1, nos. 1-3, 1922: ‘Su aleuni problemi 
relativi all’equivalenza dei poligoni’’? by C. Ciamberlini, 1-4; ‘Sui criteri di eguaglianza dei 
triangoli” by R. La Marea, 5-9; “Le soluzioni intere della equazione 1/x + 1/y = 1/z”’ by C. 
Ruggeri, 10-15; ‘‘Aggiunte ad una nota su ‘Particolari progressioni aritmetiche e geometriche’ ”’ 
by L. Tenea, 16-21. ‘Sezione storico-bibliografica’”: review by G. Vivanti of Hadamard, 
Four Lectures on Mathematics delivered at Columbia University in 1911 (New York, 1915), xi-xiii; 
review by G. Loria) of C. J. Keyser, The Humor Worth of Rigorous Thinking. Essays and 
Addresses (New York, 1916), xix—xxi. 

ESERCITAZIONI MATEMATICHE, volume 1, November—December, 1921: ‘‘La dimension- 
alita dello spazio”’ by B. Levi, 203-208; ‘Riduzione di una sostituzione lineare a‘forma canonica”’ 
by M. Cipolla, 209-220—Volume 2, January-February, 1922: Review by G. Mignosi of J. W. 
Young, Fundamental Concepts of Algebra and Geometry, Italian translation by D. Mercogliano, 
with preface by G. Loria, 50-53—March-April: ‘Le sostituzioni lineare che non alterano una 
quadrica”’ by G. Mignosi, 80-88; ‘‘La commemorazione di Ulisse Dini,’ 104-108; Letter from 
D. Mercogliano in regard to the review by G. Mignosi of Young’s Fundamental Concepts of Algebra 
and Geometry, 121-123. 

NATURE, volume 109, May 6, 1922: “Text-books of elementary mathematics”’ by H. B. H., 
574-576 [Brief notice of several text-books including Osgood, Elementary Calculus (Macmillan, 
New York, 1921)]; ‘‘Pythagoras’s theorem as a repeating pattern’’ by J. R. Cotter, 579—May 20: 
“The general theory of relativity’? by A. S. E., 634-636 [Review of H. Weyl, Space—Time— 
Matter (London, 1922)]; “On immediate solutions of some dynamical problems” by A. Gray, 
645-647—June 3: “G.B.M.” by A. Gray, 712 [Reminiscences of G. B. Mathews]; “The elliptic 
logarithmic spiral—a new curve”’ by H. 8. Rowell, 716. 

LA NATURE, volume 50;, April 29, 1922: “Le télescope géant de M. Mac Afee et les canaux 
de Mars” by A. T., 270—May 13: “Einstein au Collége de France, Conférence de M. Einstein’”’ 
by M. Morand, 298-303 (to be continued)—May 20: “Einstein au Collége de France, Discussion 
sur les théories’’ by M. Morand, 315-320. 

PERIODICO DI MATEMATICHE, series 4, volume 2, March, 1922: |‘‘Sulla teoria della rela- 
tivita’”’ by G. Todesco, 125-135 [‘‘ Dalle conferenze di Einstein a Bologna. Prima conferenza: I] 
principio speciale di relativita’’]; ‘‘ L’ invenzione dei logaritmi”’ by A. Agostini, 135-150; ‘‘ Assi- 
omi e ipotesi dei Fondamenti di Geometria del Veronese”’ by F. Palatini, 150-163; “Sopra una 
proprieta del cerchio dei nove punti’’ by R. Zappa, 164-173; Prof. Umberto Searpis,” 219- 
220 [Tribute of the Council of the Italian Society, Mathesis]|—May: ‘Sulla teoria della relativita”’ 
by G. Todesco, 221-236 [‘‘Seconda conferenza: La relativité generale’’]; “Gli incommensurabili 
e il procedimento euclideo del massimo comun divisore’’ by P. Cattaneo, 236-245; ‘“Sulle funzi- 
oni iperboliche”’ by V. Notari, 246-260. 

PHILOSOPHICAL MAGAZINE, sixth series, volume 42, November, 1921: “On the trans- 
formation of the equation of motion of the dynamics of continuous media in the restricted prin- 
ciple of relativity’’ by H. T. Flint, 794-799; “The relativity of field and matter’’ by A. 8S. Edding- 
ton, 800-806; ‘‘On the postulates and conclusions of the theory of relativity’? by L. T. More, 
841-852—Volume 43, January, 1922: “The derivation of symmetrical gravitational fields’ by 
F. D. Murnaghan, 19-31 [In the usual treatment of this problem a field is said to be symmetrical 
about a point if the form for (ds)? is invariant under linear orthogonal transformations of the 
‘Cartesian coérdinates’ (x1, 22, x3); then a transformation is made to ‘polar coérdinates’ r, 6, ¢, 
where r = Vc,2 + x2? + 2;?, etc., and an appeal is made, in choosing a form for (ds)?, to the corre- 
sponding form in Euclidean space. Now the essential assumption in the relativity theory of 
a permanent gravitational field is that the physical space-time continuum of four dimensions is 
non-Euclidean; the term ‘Cartesian coédrdinates’ for a non-Euclidean space requires definition, 
and the equation for r given above assumes an underlying Pythagorean theory that is not tenable 
for non-Euclidean spaces in general. Since the only existing experimental verifications of the 
relativity gravitational theory are based on the expression for (ds)? in a permanent symmetrical 
gravitational field, it is desirable that the assumptions in the mathematical treatment should be 
clearly stated.”]; ‘On the significance of Einstein’s gravitational equations in terms of the 
curvature of the world’”’ by A. 8S. Eddington, 174-177 [Revision of a proof in volume 42, p. 800]; 
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“‘On a graphical solution of a class of differential equations occurring in wireless telegraphy” by 
A. A. Robb, 206-215 [Given an equation of the type d?p/dw* + f(p)-dp/dw + p = 0, the expression 
d*p/dw? + p may be interpreted as the radius of curvature of a curve from which by mechanical 
means a second curve is drawn whose polar equation is a solution of the given equation. (Compare 
F. V. Morley’s derivation of the differential equation arising from the curve of pursuit problem, 
1921, 55)|—February: ‘“ Method of tracing caustic curves” by A.S. Percival, 258-277—March: 
“The relation between the projective and the metrical scales, and its bearing on the theory of 
parallels” by L. Silberstein, 420-429; ‘The deflexion of a ray of light in the solar gravitational 
field”” by F. D. Murnaghan, 580-588; ‘The identical relations in Einstein’s theory” by G. B. 
Jeffery, 600-603—April: ‘On products of Legendre functions” by J. W. Nicholson, 768-784— 
May: “Circular plates of variable thickness’’ by G. D. Birkhoff, 953-962. 

POPULAR ASTRONOMY, volume 30, June-July, 1922: “Photograph of a small tornado,” 
325-326; ‘‘The present position of the island universe theory of the spiral nebule’’ (concluded) 
by D. B. McLaughlin, 327-339; ‘Aberration and relativity” by W. H. Pickering, 340-343; ‘A 
universal scale for the solution of astronomical problems”’ by J. E. G. Yalden, 352-356 [Describes 
a device for the graphical solution of astronomical problems]. 

PROCEEDINGS OF THE LONDON MATHEMATICAL SOCIETY, series 2, volume 20, part 6, 
February, 1922: ‘On double surfaces’”’ by B. M. Sen, 417-434—Part 7, April, Prefatory Matter: 
“Lord Rayleigh” by H. L., xliii-xlvii; ‘Adolf Hurwitz’”’ by W. H. Y., xlviii-liv. 

PROCEEDINGS OF THE ROYAL SOCIETY, series A, volume 100, December 1, 1921: ‘The 
principles of internal ballistics’? by J. Proudman, 289-305—Volume 101, April 1, 1922: “The 
design of repeating patterns.—Part I’’ by P. A. MacMahon and W. P. D. MacMahon, 80-94 
[Abstract in Nature, November 24, 1921, p. 421 (see 1922, 75)]; “‘Correlation between arrays in a 
table of correlation”’ by C. Spearman, 94-100. 

PROCEEDINGS OF THE ROYAL SOCIETY OF EDINBURGH, volume 41, part 2, 1920-21: 
“Note on a continuant of Cayley’s of the year 1874” by T. Muir, 111-116. 

QUARTERLY JOURNAL OF PURE AND APPLIED MATHEMATICS, volume 49, December, 
1921: ‘On recurrences for sums of divisors’’ by E. T. Bell, i86—192. 

RENDICONTI DEL CIRCOLO MATEMATICO DI PALERMO, volume 45, 1921: “On the relation 
between the Hilbert space and the calcul fonctionnel of Fréchet’’ by E. W. Chittenden, 265-270; 
“Orbits asymptotic to the straight line equilibrium points in the problem of three finite bodies”’ 
by D. Buchanan, 332-356—Volume 46, fase. 1, 1922: ‘‘The Cauchy problem on the equation of 
telegraphy’’ by T. Hayashi, 117-121. 

REVUE GENERALE DES SCIENCES, volume 33, April 15, 1922: “A propos de la théorie 
d’Einstein”’ by J. Richard, 193-194; ‘Sur la possibilité de se représenter l’espace fini et sans bornes 
de la théorie de la relativité’’ by R. Thiry, 205-209—April 30: “Sur la notion de courbure de 
l’espace’’ by R. Thiry, 225; ‘Coup d’ceil sur les principes fondamentaux de la nomographie en 
quels cas et comment ils permettent de réduire 4 une représentation plane des dimensions en 
nombre supérieur 4 trois’? by M. d’Ocagne, 230-239; ‘‘La démonstration scientifique’? by R. 
d’Adhémar, 239-244 (to be continued)—May 15: ‘La démonstration scientifique’ by R. 
d’Adhémar, 268-276. 


PROBLEMS AND SOLUTIONS. 
Epitep By B. F. Finkxet, Orro DunKEL, anp H. P. MAnnina. 
Send all communications about Problems and Solutions to B. F. FINKEL, Springfield, Mo. 


PROBLEMS FOR SOLUTION. 


(N.B. Problems containing results believed to be new, or extensions of old results are espe- 
cially sought. The editorial work would be greatly facilitated if, on sending in problems, pro- 
posers would also enclose any solutions or information that will assist the editors in checking the 
statements. In general, problems in well-known text-books, or results found in readily accessible 
sources, will not be proposed as problems for solution in the Monruty. In so far as possible, 
however, the editors will be glad to assist members of the Association with their difficulties in the 
solutioa of such problems.] 


2972. Proposed by J. H. M. WEDD ERBURN, Princeton University. 
In Mathematical Education, p. 361, B. Branford gives the following approximate construction 


i 
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for the trisection of an angle ABC. Take any point D on AB produced and make BC = BD; 
through C draw a parallel to BA and on it lay off a length CP = CD; then ABP is approximately 
YABC. Show that this construction is rendered very much more accurate by laying off on CP 
a distance CQ = 2BD and taking in place of P, the point R which divides PQ in the ratio 5: 4. 
Also show that the error does not exceed 10” for angles less than 45°. 


2973. Proposed by N. K. CHAFFEE, Rutland, Vt. 


A straight brass bar 800 feet long expands 8 inches. The ends are fixed, so that it is distorted. 
If the new shape is that of an arc of a circle of which the original bar is the chord, how far above 
the center of the bar in its original position will the center be in the new position? 

It is instructive to guess at this distance before attempting to solve the problem. 


2974. Proposed by the late L. G. WELD. 


A man standing on a straight railway track watches a train starting from a station half a 
mile distant and notices that it approaches at such speed that each puff of the exhaust is heard at 
the same instant that the next succeeding puff is seen. How long will it be before the train reaches 
him, the drive wheels of the locomotive being sixteen feet in circumference? 


2975. Proposed by the late ARTEMAS MARTIN. 


What must be the form of the mold-board of a plow, considered as a warped surface, so that 
it will run most easily through the ground? 


2976. Proposed by NATHAN ALTSHILLER-COURT, University of Oklahoma. 


The base of a variable triangle is fixed, the opposite vertex describing a straight line. Find 
the locus of the symmedian point, the locus of the center of the nine-point circle, and the envelope 
of the Euler line. 


SOLUTIONS. 


2825 [1920, 186]. Proposed by the late L. G. WELD. 


A ball, having a coefficient of resilience a, strikes a rigid plane surface, inclined at an angle @ 
from the horizontal, after falling through a height h. What is the distance from the first to the 
second point of impact with the plane? 


SoLuTION BY WILLIAM Hoover, Columbus, Ohio, and H. P. Mannina, Provi- 
dence, R. I. 


In this problem, the forces are impulsive. Let u = ~2gh be the velocity of the center of 
the ball when it impinges upon the plane for the first time at O; let the straight line through O directly 
down the plane be the axis of z, and the normal to the plane at O the axis of y; let vz, v, be the z 
and y components of the space velocity immediately after the first impact; and let X, Y be 
the corresponding reactions between the ball and plane, the mutual friction being such that the 
ball does not slip. Let m be the mass, and a the radius of the ball, and let k be its radius of 
gyration about a diameter. 

First suppose a = 0. Then, resolving parallel to the z and y axes, we have 


m(vz — usin @) = — X, m(vy + u cos 6) = Y; 
and, taking moments about the center of the ball, and putting w = the angular velocity, we have 


also 
mk?w = Xa. 


For the condition of no slipping, we have vz = aw, and fora = 0,v, =0. These equations 
give 

sin 

x= +a? Y = mu cos @. (1) 

Let vz’, vy’ be the velocities corresponding to vz, vy in the second case, when resilience is taken 

into account; then for X, Y we write (1 + a)X, (1 + a)Y, and the equations for linear motion 

become 
m(v;’ — usin = — (1 + a)X, m(vy’ + ucos = (1+ a)Y. 
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These combined with (1) give 


vz’ = usin 6 ae vy’ = + ua cos 6. (2) 
The equations of motion are = g sin = —g orz = gtsin@d +c, = — gt cos 0 
+c: Whent =0,z =v,’ andy =v,’. Hence determining c; and cz from (2), we get 
= sin o(gt+u% y = cos 6 (ua — gt). 
Integrating again, with the conditions z = 0 and y = a whent = 0, 
a — ak? 


xz = sin + tu a y =a-+cos 0 (uat — 3gt?). 


The ball hits the plane.a second time when y = a, i.e. when t = 2ua/g. The corresponding 
value of x becomes, after simplification, 


2a%a(1 + a)u? . 
+B) - sin 


Also solved by H. L. Otson, ARTHUR PELLETIER, and J. B. REYNOLDs. 


2860 [1920, 428]. Proposed by E. 0. BROWN, Chicago, Ill. 


A frustum of a right circular cone has a volume v. The lateral area added to the lesser base 
is a sum which is a minimum. Determine the dimensions of the frustum in terms of v. 


SotuTion By H. S. Unter, Yale University. 


Let h, r, R, and s denote respectively the altitude, the radius of the smaller base, the radius 
of the larger base, and the slant height of the frustum. Also let ¢ symbolize the sum in question. 
Then 


o = r(Rs + 1s + 1°), (1) 
v = 3rh(R? + Rr + 7°), (2) 
s= + (R (3) 


By virtue of equations (2) and (3), o may be considered as a function of the two independent 
variables R and r, hence the necessary conditions for a minimum of o are 


Differentiating equations (1), (2), and (3) with respect to R and combining the results we 
obtain 
whence 
Qy? (4) 
R+2r 


In like manner we find 


[ 2s 2(R —1r) =(R? + Rr + = 0. (5) 

The ratio r/R = p may be obtained in the following manner. First substitute the equal of 
the left member of equation (4) in the third or fractional term of equation (5) to get 


R+2r (6) 


Then square the last equation, eliminate v? by again using relation (4), and suppress the com- 
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bo 
bo 


mon factor R — r to obtain 3p* + 5p? — 2 = 0, the roots of this equation being 


-1, (W7-D/. 
Substituting the positive root in the following modified form of equation (4) 
+ 


20. = + + 
we get 

and r = 4(W7 — = 0.4571310"4, 

The values of h and s may now be obtained from formulas (2) and (6) respectively. They 
are h = [2(V7 — = 0.743559v"/8, s = R. 

The last relation is the most significant geometrically. Let @ denote the acute angle 
between the axis and the slant height of the frustum. Then 


@ =sin- [(R —r)/s] = sin— [(4 — ~7)/3] = 26° 50’ 4.5”. 


From the practical point of view, the problem amounts to asking for the smallest amount of sheet 
metal out of which a cup or deep cake pan of given capacity can be made. 


2870 [1921, 36]. Proposed by WARREN WEAVER, University of Wisconsin. 

A pendulum bob of mass mis attached to one end of a weightless and inextensible string of 
length / and swings as a conical pendulum with an angular velocity w; about a vertical line through 
a fixed point.to which the other end of the string is attached. If the angular velocity is increased 
to we, the height through which the bob rises is independent of the length 1. Consider, then, a 
very long and a very short pendulum. Suppose they are each swung first with an angular velocity 
w, and then with a larger angular velocity, w2, the difference between these two values being great 
enough so that the longer pendulum rises through a height greater than the length of the shorter 
pendulum. According to the above result, the shorter one should rise through this same height, 
which is obviously impossible. Explain this apparent paradox. 


SoLuTion By I. Marzuisu, University of Minnesota. 


Let 1 be the length of the string, a; the angle which the equilibrium position of the pendulum 
makes with the vertical when the angular velocity is w:, and a2 the corresponding angle when 
the angular velocity is w2.. Assume w: > w1, that the pendulum is free to take a vertical position 
when not revolving, and that w: and w: are finite. It is readily seen that for equilibrium the 
following equation must hold: 

tan a, = sin a:)/g, (1) 
and if a, > 0 we must have 
> v(g/l). (2) 

The height of the bob from the horizontal plane passing through it when the pendulum is in 
its vertical position is h; = l(1 — cosai) = 1 — (g/w:*), and if the angular velocity is increased 
from w; to we, a being increased to a2, the height through which the bob rises will be 
he — hy = (g/wi?) — (g/w2?), (3) 
as long as = v (g/l). 

Let l’ be the length of the short pendulum. If w; and w2 are chosen so that (g/w;2) — (g/w2?) 
>’ we shall have w: <-¥(g/l’) and we cannot apply (3) to this pendulum. If w:2 > y (g/l’) 
and the bob of the short pendulum rises at all, the height to which it rises will be l’ — g/w.?, but 
if we Sv (g/l’), it will not rise at all. 


Also solved by H. L. Oxson, F. L. WruMer and the Proposer. 


2872 (1921, 36]. Proposed by W. D. LAMBERT, U. S. Coast and Geodetic Survey. 
The rectangular coérdinates of a point P at the time ¢ are given by the equations 


x =k cosy cos (nt — a), y =k sin y cos (nt — 
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where k, 7, n, a, and # are constants and y is taken in the first quadrant. An auxiliary angle 3, 
in the first quadrant, is defined by the equation 

sin § = sin 2y|sin (a — £)|. 


(1) Show that P describes an ellipse the lengths of whose semi-axes are k cos 36 and k sin 36 
and the inclinations of whose axes to the z-axis are given by 


tan 26 = tan 2y cos (a — 8). 
(2) Show that the time 7’ when P is at the end of an axis is given by 
tan (2n7' — a — B) = cos 2y tan (a — £). 


(3) Obtain criteria for distinguishing between the major and minor axes and for the direction 
of rotation of P and show that the quantities y, a — 8, 5, 0 and n7’ — a — @ are simply related 
as the parts of a right spherical triangle, thus providing a partial check on the computation. 

Sotution By J. B. Lehigh University. 

1. Eliminating ¢ from the given parametric equations, we have 


a + = Y = B + cos" 
or 
whence 


x? tan? y + y? — 2zy cos (a — B) tan y — k* sin? (a — 8) sin? y = 0 (1) 


is the rectangular equation of the curve, and is that of an ellipse with center at the origin. To 
ascertain the length s of the axes then, we need find only the maximum and minimum values of 
r= Now, 

r? = 7? + y? = k*[cos? y cos? (nt — a) + sin? y cos? (nt — 8)]. (2) 
Setting the d(r?)/dt = 0, we get 

— cos? y sin 2a + sin? y sin 28 _ 8 
cos? y cos 2a + sin? y cos2g (3) 

and we find 


VS? + C? = V1 — sin? 2y sin? (2 — 8) = cos 5 by the data given; 


sin 2nt = + =. and cos 2nt = +—.. 
cos 6 cos 6 


whence 


Putting these values in (2), we get for maximum and minimum values of 1°, 


2 cos 6 ) cos 3), 


so that the major and minor semi-axes are k cos 6/2 and k sin 6/2. The angle made by these axes 
with the z-axis comes immediately from (1) by writing the condition for elimination of the term 
in ry or! 


— 2 cos (a — 8) tan y 


tan 20 = 


= tan 2y cos (a — 8). 


2. When the ends of the axes are reached, r is a maximum or minimum. In getting d(r*)/dt 
= 0, we have 
cos? y sin (2nt — 2a) + sin? y sin (2nt — 28) = 0. 


1 Similarly the expression for the semi-axes could be obtained by use of the invariants of 
rotation, and then the equation for 7’ could be derived by algebraic processes. On the other 
hand, the equation for @ (tan @ being y/x) could be deduced from the equation d(r?)/dt = 0 without 
any reference to the theory of rotation of axes.—EpiTors. 
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Or, putting 3(1 + cos 2y) and }$(1 — cos 27) for cos? y and sin? y, 
sin (2nt — a — B) cos (a — B) — cos 2y cos (2nt — a — B) sin (a — 8) = 0; 
and then replacing ¢ by the particular value 7’ at this time, 
tan (2n7’ — a — B) = cos 2y tan (a — 8). 


3. The major semi-axis is k cos 6/2, 6 being by hypothesis an angle in the first quadrant. 
Differentiating 
y_ cos (nt — 8) 
Y cos (nt — a)’ 
we have for the angular velocity of P 


n tan sin (8 — a) 
cos? (nt — a) 
positive or negative with sin (@ — a). 

We can place 27 on the hypotenuse, 20 and 6 on the legs of a right spherical triangle, 90° 
— (2nT — a — B) opposite 20 and a — 8 opposite 6 on the angles; for the three equations 


sin 6 = sin 2y sin (a — 8), cos (a — 8B) = tan 26 cot 2y, 
cos 2y = cot (a — 8) tan (2nT — a — B) 


will then conform to Napier’s rules.? 


2878 [1921, 89]. Proposed by R. S. HOAR, Fort Banks, Mass. 


Consider the integers 0, 1, 2,3 ---—41,n. Consider all possible permutations of combina- 
tions of these taken r at a time, allowing any integer to occur more than once. Select from these 
permutations all groups the sum of whose integers is n. Form the reciprocal of the product of 
the factorials of the r integers of each of these selected groups. Then the sum of all of these 
reciprocals will equal r"/n!._ Prove that this must be so. 

Example. n = 2,r =3 


1 1 1 1 1 1 3? 
SoLution By H. L. Oxson, University of Michigan, and FRANKLIN, 
Princeton University. 
By the multinomial theorem, we have 


n! 
i, ! 
where 7; + %2 +--+ +7, = mand i, 0. If we set each x; equal to unity and divide 


the two members of the equation by n !, we have the theorem stated. 


2880 (1921, 89]. Proposed by SIDNEY DORB, Detroit, Mich. 
Solve the simultaneous equations zy = 2, and 


2 2 
(3- ) = 82. 


SotuTion By A. A. BENNETT, University of Texas. 
It is assumed for various reasons that the second equation was intended in the form 


* 
3 - 3 —-—— } = 82, 
( + + zty 
1This supposes sin (2 — 8) positive, and it would not essentially restrict the problem to 
assume that @ and @ are angles in the first quadrant, a > B. 
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which makes the problem of interest. With this supposition, the pair of equations may be written 
as 
ty =a, 


+ (554) =, 


where a = 2, b = 41/9. It is then to be noted that if (r, s) be one solution, the following 
are the eight distinct solutions: 

8), (s, r), 8), (ir, is), (is, ir), (= ir, is), (= is, ir). 
Thus there is a group of eight operations carrying any solution into a solution. This remark 
applies for all finite non-vanishing values of a, b. Solutions can coincide in pairs only for a, or b, 
zero or infinite, or for b = — 1. Since (1, 2) is by inspection a solution, the eight solutions may 
be written out at once. 

By direct methods also the solution is readily obtained. Put u = (x + y)/(x — y); whence 


x? =a(u+1)/(u — 1), 
y? = — 


where the signs of x and y are to be so taken that zy = a. Then 


+yYb+1+yvyb-1 
v2 


u2 + 1/u2 = 2b, “u= 


In the given example u = 3, — 3, 3, or — 3, 2? = 4,1, —4, —1,y? = 1, 4, —1, — 4, and the 
solutions are 


(2, 1), (— 2, 1), 2), (— 2), (27, t), (= 2i, 1), (i, = 2%), (= t, 2%). 


Notre.—Miss Berta M. King remarks that if the sign in the second equation 
is changed as stated in Professor Bennett’s solution, the problem is in Hawkes’s 
Advanced Algebra. She gets the same results as Professor Bennett. 

H. N. Carteton, A. R. Naver, J. W. SHuMAN and F. L. WILMER solved the 
problem as it is printed above. 


2898 [1921, 228]. Proposed by J. W. CLAWSON, Ursinus College. 

Four straight lines determine four triangles. It is well known that the circumcenters of 
these triangles lie on a circle and that the circumcircles intersect this circle in a point, called the 
Wallace point. It is also well known that the orthocenters of the four triangles lie in a straight 
line, which is perpendicular to the line on which lie the middle points of the three diagonals of the 
quadrilateral determined by the four given straight lines. 

Prove that the centroids of the four triangles lie on a parabola whose axis is parallel to the 
mid-diagonal line; and that the distance from the Wallace point to the mid-diagonal line is 
two thirds of the distance from the Wallace point to the axis of the parabola. 


SOLUTION BY THE PROPOSER. 


In the statement of the problem “ two thirds” should be “ three halves.” 

Given the four lines, let the origin be at the Wallace point. The Wallace or pedal lines of 
this point with respect to the four triangles are coincident. Let the y-axis be parallel to 
this line, its equation being, say, x = p. Then the perpendicular from the origin on the four 
given lines will meet them in four points on this line, which we may call (p, a), (p, b), (p, ¢), 
(p, d), and the equations of the four given lines will be 


px + ay = p* + a’, etc. 
The intersections of these lines are the six points 


+ b, etc., 
p 
and the mid-points of the three diagonals are 
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so that the equation of the mid-diagonal line is y = }(a +b+c¢+d). Also the centroids of 
the four triangles are 

Pp 3(a +b +0), ete. 

3p 

The equation of a parabola whose axis is praallel to the z-axis is of the form! 


y + Dr + Ey + F =0, 


and if we substitute the coérdinates of any three of the centroids, evaluate D, EF, F, and simplify, 
we obtain the equation 


( 2 ( 


ab + ac + ad + be + bd + ed 
3 + ) 


12p 6p 
symmetrical with respect to a, b, c, d. 

The axis of this parabola is y = }(a+6+c+d); therefore, the distance of the mid- 
diagonal line from O is three halves of the distance of this axis from O. 

We may note that the four orthocenters are 


2p,a+b+ec +=, etc., 
all lying on the line x = 2p, which is twice as far from o as the pedal line. 


2791 [1919, 414; 1921, 143-145}. 

A cup of wine is suspended over a cup of equal capacity full of water; through a small hole 
in the bottom, the wine drips into the water, and the mixture drips out at the same rate. When 
the wine cup is empty, what part of the contents of the lower cup is water? [Proposed by Charles 
Gilpin, Jr., Philadelphia, as Problem 287 in The Mathematical Visitor, January, 1881, volume 1, 
page 193. No solution was published in the Visitor.] 


Remarks By R. E. Moritz, University of Washington. 


Each of the solutions of the problem published in this Montuiy (1921) proceeds on the 
assumption that the liquids flow from the cups, in other words, that the process by which 
the wine cup is emptied is a continuous process. This assumption seems to me unwarranted, 
being a flat contradiction of one of the conditions of the problem. The problem states 
explicitly that “the wine drips into the water, and the mixture drips out at the same rate.” 
Dripping is essentially a discontinuous process, the solutions referred to must therefore be con- 
sidered approximations rather than exact solutions. 

Curiously enough, the exact solution is very much simpler than the approximations in 
question. Suppose that each cup contains at the outset n drops of equal size. After the first 
drop has fallen into the lower cup, the mixture consists of n drops of water and one drop of wine,? 
n/(n + 1) of the contents of the lower cup is therefore water; after the second drop of wine has 
been added, the water content is [n/(n + 1)]?; after the third drop has been added, [n/(n + 1)]; 
after the nth drop has been added, that is when the cup has been emptied, [n/(n + 1)]". It is 
clear then that the exact answer to the problem is a function of n, the number of drops in the 
wine cup at the outset. 

The limit of [n/(n + 1)]" as n approaches » is e~!, which is the result obtained in the pre- 
vious solutions. But m cannot be infinite, for if it were, the wine cup could not be emptied 
by a dripping process. 


1 That the codrdinates of the four centroids satisfy an equation of this type may be seen 
from the fact that if we substitute them all and eliminate D, E and F, we get a polynomial of 
degree 5 in a, b, c, d, divisible by the six differences, a — 6, etc., and, therefore, zero—Ep1Tors. 

* This assumes that the cup can hold n + 1 drops till they are mix ed—EbITors. 
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NOTES AND NEWS. 


It is hoped that readers of the MONTHLY will cooperate in contributing to the general 
interest of this department by sending items to H. P. MANNING, Brown University, Providence, 
R. I. 


Victor DANTSCHER VON KOLLESBERG, born at Innsbruck, Austria, October 
29, 1847, died July 26, 1921. He studied at Innsbruck, Berlin, and Vienna 
where he received his doctorate in 1870. His connection with the University of 
Graz dates from 1879; he became ordinary professor of mathematics there in 
1894. The number of his mathematical papers is not numerous; apart from 
three in the Mathematische Annalen, most of them appeared in Austrian publica- 
tions. His eighty-page pamphlet, Vorlesungen iiber die Weierstrasssche Theorie 
der irrationalen Zahlen, appeared at Leipzig, in 1908. 

JAcoB RosanEs, born at Brody, Austria, August 16, 1842, died January 7, 
1922. Receiving his doctorate at Breslau in 1865, he became extraordinary 
professor of mathematics there in 1873, and ordinary professor in 1870. Since 
1911 he had been excused from delivery of lectures. Most of his mathematical 
papers were published in Journal fiir reine und angewandte Mathematik and 
Mathematische Annalen, and they contain some notable results in algebraic 
geometry; compare Jahresbericht der deutschen Mathematiker-V ereinigung, volume 
24, 1915, page 78. 

Gustav Koun, born in Reichenan, Bohemia, April 22, 1859, died December 
15, 1921. He studied at Brelin, Strasbourg, and Vienna where he received his 
doctor’s degree in 1881. In 1884 he became Privatdozent at the University of 
Vienna, and in 1894 extraordinary professor of mathematics. Most of his 
mathematical papers were published in Sitzwngsberichte der mathematisch-natur- 
wissenschaftlichen Klasse der kaiserl. Akademie der Wissenschaften, Vienna, and 
Monatshefte fiir Mathematik und Physik. He is perhaps best known, however, 
for the part of the Encyklopddie der mathematischen Wissenschaften, I1I-2-4, 5 
(pages 457-634, 1908-1914), on “Spezielle ebene algebraische Kurven,” prepared 
in collaboration with Gino Loria. 

Huco FrerpiInaNpb Bucuuo1z, born in Liibeck, Germany in 1866, died Novem- 
ber 24, 1921. He was educated in Jena, Stockholm, Berlin, and Munich, where 
he received his doctorate in 1894. He was assistant at the observatory in the 
University of Géttingen 1897-1900 and was later appointed “'Titular-professor,”’ 
while dozent in astronomy and applied mathematics, at the University of Halle. 
His first book (Leipzig, 1908) was Das mechanische Potential. Nach Vorlesungen 
von L. Boltzmann bearbeitet und die Theorie der Figur der Erde. Zur Einfiihrung 
in die hihere Geodisie (angewandte Mathematik), Theil 1; no other part appeared. 
A new edition (1916), nearly doubled in size (88 + 820 pages), had the title: 
Angewandte Mathematik. Das mechanische Potential und seine Anwendung zur 
Bestimmung der Figur der Erde (héhere Geodésie). It will be recalled also that 
he was the editor of the third and enlarged edition (Leipzig, 1912) of the monu- 
mental Theoretische Astronomie by W. Klinkerfues. 

Kart HerMANN AMANDUS ScHWARzZ died in Berlin November 29th, 1921. 
He was born at Hermsdorf on January 25th, 1843. He took his doctorate at 
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Berlin in 1864; taught at Halle 1867-1869; at Ziirich 1869-1875; and became 
professor at Géttingen in 1875. In 1892 he succeeded Weierstrass at Berlin. 
In 1902 he was awarded an honorary degree of Doctor of Mathematics by the 
University of Christiania. His most notable work was in geometry in connec- 
tion with the theory of minimal surfaces; but his name will be familiar to students 
of mathematics through the Schwarz inequality and the Schwarz-Christoffel 
mapping of a linear polygon on the axis of reals in the theory of functions of a 
complex variable. The fiftieth anniversary of his doctorate was celebrated at 
Berlin on August 6, 1914, and was commemorated by a notable volume edited 
by Carathéodory, Hessenberg, Landau and Lichtenstein. His collected papers 
were published in two volumes in 1890 (Berlin). 

Max Norner died at Erlangen on December 13, 1921. He was born at 
Mannheim on September 24, 1844. He attended the Universities of Heidel- 
berg, Giessen and Géttingen; took his doctorate at Heidelberg in 1868; taught at 
Heidelberg 1874-1875 and went to Erlangen in 1875 where he was made professor 
in 1888. He made notable contributions to the geometry of curves and surfaces 
and the connected theory of algebraic functions; his name has been given to the 
fundamental theorem that every plane algebraic curve can be transformed bi- 
rationally into one whose only singularities are double points with distinct 
tangents. In 1882 he shared with Halphen the Steiner prize of the Berlin 
Academy. He read a paper at the Chicago Mathematical Congress (1893). 
A detailed biography can be found in Mathematische Annalen (of which he was 
an editor), volume 85. 

LEo KONIGSBERGER died at Heidelberg on December 15, 1921. He was 
born at Posen on October 15, 1837. He took his doctorate at Berlin in 1860; 
taught at Greifswald 1864-1866; was professor there 1866-1869; then at Heidel- 
berg 1869-1875, Dresden Polytechnic 1875-1877, Vienna 1877-1884. Since 
1884 he had been professor at Heidelberg. He published texts on ordinary 
differential equations (in which theory his best work was done) and the principles 
of mechanics. A paper by him appeared in American Journal of Mathematics, 
volume 11 (1889). <A detailed biography and a photograph may be found in the 
index to volumes 1-35 of Acta Mathematica. 

PauL Rupotpew EvGEN JAHNKE died at Berlin October 18, 1921. He was 
born at Berlin on November 30, 1863. He studied at Berlin 1881-1885 and took 
his doctorate at Halle 1889. He became Kneser’s successor, in 1905, as professor 
of higher mathematics at the Bergakademie, Berlin. When this was taken over 
by the Technische Hochschule, Charlottenburg in 1916, he became a professor 
in the latter institution. His work was mainly in elliptic function theory; a 
short note by him appeared in the American Journal of Mathematics, volume 21 
(1899). His name is familiar to workers in mathematical physics through the 
excellent book, Jahnke und Emde, Funktionentafeln mit Formeln und Kurven 
(Leipzig, 1909). 

GEORGE BALLARD Matuews died March 19, 1922. He was born at 
London on February 23, 1861. He studied for a year under Henrici at Uni- 
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versity College, London, and entering St. John’s College, Cambridge, took first 
place in the Tripos of 1883. In 1884 he was made professor in the newly created 
University of North Wales at Bangor. In 1897 he was elected a Fellow of the 
Royal Society and appointed University Lecturer in Mathematics at Cambridge. 
He returned to Bangor in 1906 where he taught till 1919, the remaining years of 
his life being clouded by ill health. He received the honorary degree of LL.D. 
from the University of Glasgow in 1915. His principal contributions to mathe- 
matics were in the theory of numbers and projective geometry. He published 
a Theory of Numbers (Cambridge, 1892); a Treatise on Bessel Functions (in col- 
laboration with Professor Andrew Gray, London, 1895); Algebraic Equations 
(Cambridge Tracts, 1907); Projective Geometry (London, 1914), and also re-edited 
Scott’s Determinants (Cambridge, 1904). He contributed frequent reviews and 
articles to Nature (London) and more detailed biographies may be found in that 
journal, volume 109, page 450, and in Proceedings of the Royal Society of London, 
September, 1922. In the latter the biographer comments on his powers of con- 
troversy in Latin elegiacs, his notable translations of Arabic poetry, and his 
extensive knowledge of music. 

JAMES HENRY COTTERILL died on January 8, 1922. He was born at 
Norfolk, England, on November 2, 1836. In 1866 he was appointed lecturer 
and in 1870 vice-principal of the Royal School of Naval Architecture and Marine 
Engineering at South Kensington. In 1873 this school was moved to Greenwich 
and became part of the Royal Naval College, in which Professor Cotterill was 
professor of Applied Mathematics until his retirement in 1897. He was elected 
honorary vice-president of the Institution of Naval Architects in 1905. In 
1878 he published a treatise on The Steam Engine (London) and in 1884 his 
Applied Mechanics (London). These have passed through several editions and 
have been widely used in the engineering schools of this country. 


Published November 7, 1922. 
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W. D. Baten, Arlington, Secretary-Treasurer. 


SOUTHEASTERN SECTION. 
W. W. Rankin, Jr., Agnes Scott College, Secretary-Treasurer. 
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INDIVIDUAL MEMBERS OF THE MATHEMATICAL ASSOCIATION OF AMERICA. 


Closed for printing November 1, 1922. 


Note. This list gives data for the members of the Association as taken from the register 
issued November, 1919, unless changes in position, mailing address, etc., have been reported 
to the secretary. When members are known to be occupied in other lines than mathematics, 
this fact is indicated. The upper index preceding some of the names shows the year of the Asso- 
ciation in which these members were elected to membership; the upper index 1 signifies 
election to membership during 1916, 2 during 1917, etce.; the absence of such an index signifies 
charter membership, 7.e., an enrollment within the organization period January 1 to April 1, 1916. 


ApBraMs, Prof. D. A. Structural Materials Research Laboratory, Lewis Inst., Chicago, III. 
Apams, A. 8S. Pres., East Maine Conference Seminary, Bucksport, Me. 
4Apams, Dr. C. R. Travelling Fellow, Harvard Univ. Studying at Rome 1922-23. 
Apams, Prof. E. P. Physics, Princeton Univ., Princeton, N. J. 
Apams, O.S. Computer, U. 8. Coast and Geodetic Survey, Washington, D. C. 
Apams, Dr. Racuet. (Mrs.C.R.) 14 Mishawum Rd., Woburn, Mass. 
Aaarp, Asst. Prof. H. L. Williams Coll., Williamstown, Mass. 
Axers, Prof.O. P. Allegheny Coll., Meadville, Pa. 
Apert, Asst. Prof.O. W. Grinnell Coll., Grinnell, Ia. 1027 Summer St. 
6ArBRIGHT, Prof. G. H. Colorado Coll., Colorado Springs, Colo. 1201 N. Tejon St. 
5ALDERTON, Asst. Prof. Nina M. Mills College, Calif. 
2AuEy, Pres. R. J. Butler Coll., Indianapolis, Ind. 
ALLEN, Prof. Berp R. Westmoorland Coll., San Antonio, Tex. 
ALLEN, Epona M. 6210 Evans Ave., Jackson Pk. Sta., Chicago, Ill. 
2ALLEN, Expert. — Instr., Univ. of Missouri, Columbia, Mo. Boone Bldg. 
2ALLEN, Dr. FLORENCE E. Instr., Univ. of Wisconsin, Madison, Wis. 219 Lathrop St. 
ALLEN, GERTRUDE E. Instr., Univ. H. 8., Oakland, Calif. 48th and Webster. 
ALLEN, Asso. Prof. JosepH. Coll. of the City of New York, New York, N. Y. Convent Ave. 
and 138th St. 
Auten, L. G. Head of Dept. of Math., West Texas State Normal Coll., Canyon, Tex. 
ALLEN, Prof. R. B. Kenyon Coll., Gambier, Ohio. 
ALTSHILLER-Court, Asst. Prof. NATHAN. Univ. of Oklahoma, Norman, Okla. 
Amick, Prof. T.C. Elon Coll., Alamance Co., N. C. 
AMMERMAN, CHARLES. Instr., McKinley Man. Tr. School, St. Louis, Mo. 3608 Castleman Ave. 
5ANDERSON, H. E. Prin., Big Valley Joint High School, Adin, Calif. 
ANDERSON, Prof. Mary. Illinois Woman’s Coll., Jacksonville, Ill. 
ANDERSON, Prof. W. E. Miami Univ., Oxford, Ohio. 
‘ANDREW, THURMAN. Instr., Chosen Christian Coll., Seoul, Korea. Methodist Mission. 
Anprews, A.C. Instr., Man. Tr. High School, Kansas City, Mo. 
5ANDREWS, ANNA H. Instr., Public High School, Hartford, Conn. 167 Beacon St. 
ANDREWS, Prof. W. H. State Agric. Coll., Manhattan, Kans. 630 More St. 
AnNING, NorMAN. Instr., Univ. of Michigan, Ann Arbor, Mich. 128 Observatory St. 
3ARCHER, Rev. Peter. Director, Georgetown Coll. Observatory and Prof. of Math., George- 
town Univ., Washington, D. C. 
ARCHIBALD, Asso. Prof. R.C. Brown Univ., Providence, R.I. 9 Charles Field St. 
3Arms, Dr. R. A. Instr., Univ. of Pennsylvania. 608 High St., Pottstown, Pa. 
Armstrong, Prof. G. N. Applied Math., Ohio Wesleyan Univ., Delaware, O. Box 246. 
7ARMsTRONG, P. L. Instr., Georgia School of Tech., Atlanta, Ga. 29 E. Third St. 
3ARNAUD, J. J. Master Computer, Ord. Dept., U. S. A., Washington, D.C. 2520 Hall Place, 
N. W. 
S6ArnDT, Prof. W. F. C. Grey Univ. Coll. (Univ. of South Africa), Bloemfontein, 8. Africa. 
ARNOLD, Asso. Prof. C. L. Ohio State Univ., Columbus, O. 328 W. 8th Ave. 
ArNnoLD, Katrurrine 8S. Head of Dept. of Math., Constantinople Woman’s Coll., Constanti- 
nople, Turkey. British Post Office. 
AsucraFt, Prof. T. B. Colby Coll., Waterville, Me. 34 Pleasant St. 
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3AsHmuN, R. N. Mathematician, Internat. Boundary Commission, Washington, D. C. 1633. 
Newton St., N. E. 

AsHTON, Prof.C. H. Univ. of Kansas, Lawrence, Kan. 1200 Ohio St. 

Arcuison, Prof. C.S. Washington and Jefferson Coll., Washington, Pa. 102 S. Wade Ave. 

7ATWATER, Frances A. Instr., Milwaukee Downer College, Milwaukee, Wis. 

AvERBACH, Matiupa. Supervisor, Ethical Culture School, New York, N.Y. 33 Central Park W. 

Austin, Prof. C. B. Ohio Wesleyan Univ., Delaware, O. Monnett Hall. 

5Austin, W. A. Head of Dept. of Math., High School and Jr. Coll., Fresno, Calif. High School. 

83AUTENRIETH, Asst. Prof. G. C. Descr. Geom. and Drawg., Coll. of the City of New York 
New York, N. Y. 139th St. and Convent Ave. 

3Avers, H.G. Coast and Geod. Survey, Washington, D.C. 12 Fourth St. S. E. 

®Ayres, Frank, Jr. Head of Dept. of Math., Ogden Coll., Bowling Green, Ky. 1225 Chestnut St. 


Bassitt, ALBERT. Sec. and Actuary, Lamar Life Ins. Co., Jackson, Miss. 
Bacon, Prof. Ctara L. Goucher Coll., Baltimore, Md. 2316 N. Calvert St. 
®Bacsy, L. C. Asst., Univ. of Illinois, Urbana, Ill. 408 W. Nevada St. 
®Baciey, W.E. Asst. Instr., Univ. of Kansas, Lawrence, Kans. 927 La. St. 
5BAIDAFF, BERNARDO. Ia. Buenos Aires, Argentina. Peru 147. 
E. A. Instr., U.S. Naval Acad., Annapolis, Md. 
Bartey, Prof. F. H. Mass. Inst. of Tech., Cambridge, Mass. 
TBartey, H. W. Asst., Univ. of Illinois, Urbana, Ill. 
Batirp, A.C. Instr., Fifth Ave. High School, Pittsburgh, Pa. 405 Lincoln Ave. 
Baker, Prof. R. P. State Univ. of Iowa, Iowa City, Ia. 929 Kirkwood Ave. 
Baupwin, J. W. Instr., Detroit Jr. Coll., Detroit, Mich. 6433 Roosevelt Ave. 
‘Batt, W. W. R. Trinity Coll., Cambridge, Eng. 
5BALLANTINE, J. P. Fellow, Univ. of Chicago, Chicago, Ill. 6148 Kimbark Ave. 
5Barsour, Kate C. Instr., High School, Norman, Okla., 313 W. Apache St. 
Barets, Asst. Prof. Grace M. Ohio State Univ., Columbus, O. 201 W. 11th Ave. 
®BarnarD, R. W. Instr., Univ. of Michigan, Ann Arbor, Mich. 429 Felch Pl. 
Barnett, Asst. Prof. I. A. Univ. of Saskatchewan, Saskatoon, Sask., Canada. 
Barney, Ipa. 346 Whitney Ave., New Haven, Conn. 
BaRNHART, Prof. C. A. Univ. of New Mexico, Albuquerque, N. M. 115 S. Maple St. 
5BaRNHILL, Asst. Prof. J. F. Mich. State Teachers Coll., Ypsilanti, Mich. 
5Barr, Mrs. Lutu A. Jonestown, Miss. 
‘Barrett, A.J. Instr., Carnegie Inst. of Tech., Pittsburgh, Pa. 
Barrow, Dr. D. F. Univ. of Ga., Athens, Ga. 463 Dearing St. 
5BarTou, Prof. W.C. Math. and Astr., Bucknell Univ., Lewisburg, Pa. 110 University Ave. 
Barton, Prof.S. M. Univ. of the South, Sewanee, Tenn. 
5Basye, P. E. 706 Maryland Ave., Columbia, Mo. 
5BaTCHELDER, Dr. P. M. Instr. in Pure Math., Univ. of Texas, Austin, Tex. 2206 Nueces St. 
5Baten, W. D. Arlington, Tex. 
Bavupin, Asst. Prof. M.C. Romance Languages, Miami Univ., Oxford, O. 
Bauer, Dr. L. A. Director, Dept. of Terrestrial Magnetism, Washington, D. C. 36th St. and 
Broad Branch Rd. 
Bauman, Prof. J. A. Muhlenberg Coll., Allentown, Pa. 399 Turner St. 
5Bays, Prof. Sévirin, Faculté des Sciences, Université de Fribourg. Bethlehem, Fribourg, Switz- 
erland. 
Breau, W.O. Asst. Astronomer, Univ. of Minnesota, Minneapolis, Minn. 
4BEALL, SARAH. Computer, Coast and Geod. Survey, Washington, D. C. 
Brat iey, Asst. Prof. RatpH. Harvard Grad. School of Educ., Cambridge, Mass. 
*Brarty, Asst. Prof. SamurL. Univ. of Toronto, Toronto, Can. 
‘Beaty, Asso. Prof. E. B. Oregon Agric. Coll., Corvallis, Ore. 21 N. 27th St. 
‘Beaupre, Prof. V.-E. Cale. and anal. geom., Ecole Polytech., and Univ. de Montreal, Mon- 
treal, Canada. 228 St. Denis St. 
"BECKER, FLoreNcE L. Instr., High School, Webster, N. Y. 165 Grand Ave., Rochester, N. Y. 
BeckxwitH, Mrs. ErHELWyNN R. 41 Concord Ave., Cambridge, Mass. 
‘Beckxwitu, Prof.W.S. Ohio Northern Univ., Ada, Ohio. 718 S. Main St. 
Prof. R.D. Dartmouth Coll., Hanover, N. H. 
Bet, Prof. E.T. Univ. of Washington, Seattle, Wash. 
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BELL, Prof. TatMon. Cooper Coll., Sterling, Kan. 
B.C. Civil Eng., Laramie, Wyoming. 
5Bexuis, Asst. Prof. Wm. James Millikin Univ., Decatur, Ill. 596 .S. McClellan St. 
Benepict, Prof. H. Y. Univ. of Texas, Austin, Tex. 
Benepict, Prof. Suzan R. Smith Coll., Northampton, Mass. 11 Barrett Pl. 
Bennett, Asso. Prof. A. A. Univ. of Texas, Austin, Tex. 
BENNETT, Prof. J. N. Doane Coll., Crete, Neb. 
BerGceEr, Epta G. Cedar Terrace, Beechhurst, L. I., N. Y. 
BERGSTRESSER, C. A. Boys’ High School, Brooklyn, N. Y. 156 Macon St. 
7BERNADITA, SISTER M. Head of Dept. of Math., Loretto Heights Coll., Loretto, Colo. 
BernsTewy, Asst. Prof. B. A. Univ. of California, Berkeley, Cal. 40 Shasta St. 
5Berry, Dr. E. M. Instr., Purdue Univ., W. LaFayette, Ind. 322 Waldron St. 
1Berry, GRAcE E. Dean of Women and Asst. Prof. of Math., Pomona Coll., Claremont, Cal. 
Berry, Asso. Prof. W. J. Polytechnic Inst., Brooklyn, N.Y. 224 St. John’s Place. 
Bert, Prof. O. F. H. Washington and Jefferson Coll., Washington, Pa. 28 N. Lincoln St. 
Betz, WILLIAM. Vice-Principal, East High School, Rochester, N.Y. 301 Hazelwood Terrace. 
sBrancul, Prof. L. Univ. of Pisa, Pisa, Italy. R. Universita di Pisa, via Manzoni Nr. 3. 
Biesesx, J. A. High School, Little Rock, Ark. 3110 Battery St. 
Buu, Prof. E.G. Dartmouth Coll., Hanover, N. H. 
Bina.ey, G. A. Instr., U.S. Naval Acad., Annapolis, Md. 240 Prince George St. 
'Brrcupy, W. N. Pasadena, Calif. 177 S. Mentor Ave. 
BircHENOUGH, Prof. Harry. State Coll. for Teachers, Albany, N. Y. 687 Hudson Ave. 
BrrkuHorr, Prof.G. D. Harvard Univ., Cambridge, Mass. 22 Craigie St. 
Bisuor, F. L. Dean Sch. of Eng. and Prof. of Physics, Univ. of Pittsburgh, Pittsburgh, Pa. 
Grant Blvd. 
5Brxpy, FLorENcE A. Head of Dept. of Math., Riverside High School, Milwaukee, Wis. 
Brxsy, Brig. Gen. W. H. U.S. Army, retired. Washington, D.C. 1709 Lanier Pl. N. W. 
4BLack, FLorENcE L. Instr., Univ. of Kansas, Lawrence, Kans. 1221 Oread Ave. 
R. V. Instr., Univ. of Kentucky, Lexington, Ky. 
1BLarrR, VEVIA. Horace Mann H.S., New York, N. Y. 430 W. 119th St. 
4BLAKSLEB, Prof. T. M. Retired, Des Moines College. 715 Wilson Ave., Ames, Ia. 
Buanp, J.C. Engineer of Bridges, Penna. Lines, Pittsburgh, Pa. Room 729, Penna. Station. 
Prof. H. F. Stanford Univ., Stanford, Calif. 
Buss, Prof. G. A. Univ. of Chicago, Chicago, Ill. 
Buiumsera, Asst. Prof. Henry. Univ. of Illinois, Urbana, Ill. 1810 W. Oregon St. 
7TBomrcKkeEL, W. H. Instr., Georgia School of Tech., Atlanta, Ga. 
Bowannan, Prof. R. D. Ohio State Univ., Columbus, O. 226 E. 16th Ave. 
Bonn, Asso. Prof. J. D. University of Tennessee, Knoxville, Tenn. 
SBonp, Supt. O. J. The Citadel, The Milit. Coll. of South Carolina, Charleston, 8. C. 
5Bonney, L. I. Middlebury, Vt. 
Booruroyp, Prof. S$. L. Astr. and Geodesy, Cornell Univ., Ithaca, N. Y. 
5Boret, Dr. Emin. Prof. 4 la Faculté des Sciences de Paris, Paris, France. 32 Rue du Bac, 
Paris VII. 
Borcer, Prof. R. L. Ohio University, Athens, O. 70 University Terrace. 
5BorTouuoti, Prof. Errore. Univ. of Bologna, Bologna, Italy. Via Maggiore, No. 18. 
*Bosn, A.C. Deputy Magistrate, Bengal Prov. Civil Service. Shambazar Post Office, Calcutta, 
India. & Mahenda Bose Lane. 
Bowpen, Prof. JosepH. Dean of Coll. of Arts and Sciences, Adelphi Coll., Brooklyn, N. Y. 
24 Clifton Place. 
Boyp, Dean P. P. Univ. of Kentucky, Lexington, Ky. 119 Waller Ave. 
Brackett, Prof. F. P. Math. and Dir. of Observatory, Pomona Coll., Claremont, Cal. 
Brab ey, Asso. Prof. H.C. Mass. Inst. of Tech., Cambridge, Mass. 
Brapsuaw, Asso. Prof. J. W. Univ. of Michigan, Ann Arbor, Mich. 1304 Cambridge Road. 
*BRAMBLE, Asst. Prof. C.C. U.S. Naval Academy, Annapolis, Md. 316 West St. 
Branp, Prof. Louis, Jr. Univ. of Cincinnati, Cincinnati, O. 266 Dorchester Ave. 
BRANDEBERRY, Asso. Prof. J. B. Toledo Univ., Toledo, O. 
5Brascu, F. KE. Chief Ref. Librarian, James Jerome Hill Ref. Library, St. Paul, Minn. 
Bratton, Prof. W. A. Whitman Coll., Walla Walla, Wash. 670 Boyer Ave. 
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BRECKENRIDGE, W. E. Asso., Teachers Coll., Columbia Univ., New York, N. Y. 21 Park Ave., 
Mount Vernon, N. Y. 
BrENKE, Prof. W.C. Univ. of Nebraska, Lincoln, Neb. 1250 S. 21st St. 
BRENNAN, Dr. M.S. Rector, Church Sts. Mary and Joseph, St. Louis, Mo. 6304 Minnesota Ave. 
Brewster, Asst. Prof. J. A. Coll. of the City of New York, New York, N. Y. 728 W. 181st St. 
TBREZLER, W. J. Instr., Univ. of Tenn., Knoxville, Tenn. 712 W. Main Ave. 
2BRIGETTA, Sister. Instr., Coll. of Saint Scholastica, Duluth, Minn. 
BricHaM, L. A. Instr., Boston Univ., Boston, Mass. 688 Boylston St. 
BRINDLE, Prin. G. W. High School, Surrency, Ga. 
7TBrink, Asso. Prof. R. W. Uni. of Minnesota, Minneapolis, Minn. 
5Bropig, Prof. W. M. Va. Polytechnic Inst., Blacksburg, Va. 
3Broaal, Prof. Uco. Buenos Aires and La Plata Univs., Buenos Aires, Arg. 53 Maipi. 
Brooks, Prof. W. E. Math. and Mech., Univ. of Minnesota, Minneapolis, Minn. 
‘Brown, B. H. Instr., Dartmouth Coll., Hanover, N. H. 
Brown, B. J. 4309 St. John, Kansas City, Mo. 
Brow\, Prin. E. L. North Side High School, Denver, Col. 1274 Lafayette St. 
Brown, Prof. E.W. Yale Univ., New Haven, Conn. 116 Everit St. 
Brown, Asso. Prof. H.S. Hamilton Coll., Clinton, N. Y. College Campus. 
5Brown, Prof. J.S. Southwest Texas State Normal Coll., San Marcos, Tex. 822 Belvin St. 
Brown, O. Instr., Hood Coll., Frederick, Md. 
Brown, Asst. Prof. T. H. Foreign Trade, Columbia Univ., New York, N.Y. 140 N. Broadway, 
White Plains, N. Y. : 
®Browne, Prof. E.T. Univ. of North Carolina, Chapel Hill, N. C. 
Bruce, Prof. R. E. Boston Univ., Boston, Mass. 688 Boylston St. 
5Bryan, Asso. Prof. N. R. Univ. of Maine, Orono, Maine. 77 Mill St. 
Bryant, E.S. High School, Everett, Mass. 55 Lexington St. 
BucHanaN, Prof. Dantet. Astr. and Math., Univ. of British Columbia, Vancouver, B. C. 
BucuanaNn, Prof. H. E. Tulane Univ., New Orleans, La. 
5 BucHANAN, MARGARET. 50 Ben Lomond St., Uniontown, Pa. 
BuLuarD, Asso. Prof. J. A. U.S. Naval Academy, Annapolis, Md. 262 King George St. 
Bu.uarp, Prof. W.G. Syracuse Univ., Syracuse, N. Y. 117 Redfield Place. 
Burgess, Dr. H. T. 37 Beers St., New Haven, Conn. 
Burcess, Asst. Prof. R. W. Brown Univ., Providence, R. I. 
Burry, J. F. Civil Engineer, Philadelphia, Pa. 149 E. Washington Lane. 
®BurnaM, Asso. Prof. J. E. Simmons Coll., Abilene, Tex. 12th and Orange Sts. 
®BurRELL, Jutia A. 510 Fifteenth St., Galveston, Tex. 
‘Burrows, W.R. Halstead, Kans. 
TBuRWELL, Asst. Prof. W. R. Brown Univ., Providence, R. I. 
7Busu, E. L. Instr., Tufts Coll., Tufts College, Mass. 
Bussey, Prof. W. H. Univ. of Minnesota, Minneapolis, Minn. 
’Butier, Dr. Prerce. Senior Asst., Newberry Library, Chicago, Ill. 
3CAFFREY, GENEVIEVE E. _Instr., College of St. Scholastica, Duluth, Minn. 
Cain, Prof. Winu1aAmM. Univ. of North Carolina, Chapel Hill, N. C. 
Cairns, Prof. W. D. Oberlin Coll., Oberlin, O. 
Casort, Prof. Ftortan. History of Math., Univ. of California, Berkeley, Calif. 2844 Webster St. 
Ca.LpERWwoop, H. F. Stockman, Glasgow, Mont. 
3CALDWELL, MinniE W. Chowan College, Murfreesboro, N. C. 
5CaLHown, Asso. Prof. J. W. Applied Math., Univ. of Texas, Austin, Tex. 2805 Rio Grande St. 
4CaLLaway, Mrs. THEoposia T. Prof., Stephens Coll., Columbia, Mo. 1 Watson Pl. 
6Camp, Prof. B. H. Wesleyan Univ., Middletown, Conn. 110 Mt. Vernon St. 
2Camp, Dr. C. C. Instr., Univ. of Illinois, Urbana, Ill. 607 W. Nevada St. 
CampsBELL, A. D. Instr., Cornell Univ., Ithaca, N. Y. 125 Edgemoor Lane. 
CampBELL, Prof. D. F. Armour Inst. of Tech., Chicago, Ill. 1124 Oak Ave., Evanston, Ill. 
CaMPBELL, Dr. G. A. Research Engineer, Am. Tel. and Tel. Co., New York, N. Y. 15 Dey St. 
7CAMPBELL, H. A. Tech. High School, Omaha, Neb. 
CaMPBELL, J. E. Math. Master, Colleg. Inst., Regina, Sask., Canada. 
‘CAMPBELL, JESSIE R. Instr., Jr. Coll., Hollywood, Calif. 4263 S. Figueroa St., Los Angeles, 
Calif. 
2CAMPBELL, Asso. Prof. J. W. Math. and Astr., Univ. of Alberta, Edmonton South, Alb., 
Canada. Dept. of Math. 
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2Canpy, Prof. A. L. Pure Math., University of Nebraska, Lincoln, Neb. Station A. 
Caparo, Prof. J. A. Elec. Engineering and Physics, Univ. of Notre Dame, Notre Dame, Ind. 
P.O. Box 54. 
Capron, Prof. Pau. U.S. Naval Academy, Annapolis, Md. 203 Duke of Gloucester St. 
Carp, H. L. 3 Woodrow Ave., Haverhill, Mass. 
Carey, Asst. Prof. E. F. A. Univ. of Montana, Missoula, Mont. 310 McLeod Ave. 
Carts, Pres. A.G. Defiance Coll., Defiance, O. 
Carts, V. B. Instr., Ohio State Univ., Columbus, O. 77 W. Maynard Ave. 
®6CARLEN, Miuprep E. Sec’y to the Editorial Committee of the Monthly, Providence, R.I. 14 
Mansfield St. 
2CaRLETON, H. N. West Newbury, Mass. 
CarMIcHAEL, F. L. 1600 Humboldt St., Denver, Colorado. 
CarMICHAEL, Prof. R. D. Univ. of Illinois, Urbana, Ill. 712 W. Michigan Ave. 
CarPENTER, Prof. D. R. Math. and Astr., Roanoke Coll., Salem, Va. 
5CARPENTER, R. H. Instr., Univ. of Kansas, Lawrence, Kans. 1420 Ohio St. 
6Carr, Prof. E. L. Shurtleff Coll., Alton, Ill. 2918 College Ave. 
Carr, Asst. Prof. F. E. Oberlin Coll., Oberlin, O. 171 W. College St. 
Carruts, Prof. W. M. Hamilton Coll., Clinton, P.O. Box 25. 
Carter, Asst. Prof. B. E. Colby Coll., Waterville, Me. 3 Center Place. 
3CarteR, C.C. Bluffs, IIl. 
6CarteR, Asso. Prof. May B. Western Coll. for Women, Oxford, Ohio. 
Carus, Dr. E.H. La Salle, Ill. 
6Carver, Prof. H.C. Math. and Ins., Univ. of Michigan, Ann Arbor, Mich. 1 Martin Place. 
Carver, Asst. Prof. W. B. Cornell Univ., Ithaca, N. Y. White Hall. 
Caster, Mary E. Teacher, High School, Paterson, N. J. 
CrEDERBERG, Prof. W. E. Augustana Coll., Rock Island, Ill. 3906 7th Ave. 
2Cuace, Chancellor A. B. Brown Univ., Providence, R. I. 99 Power St. 
CHAMBERS, Prof. G. G. Univ. of Pennsylvania, Philadelphia, Pa. 79 Drexel Ave., Lans- 
downe, Pa. ; 
Cuana SHen-Fu (8S. N. Tschang). The Government Univ., Peking, China. 
SCHAPMAN, MarGcareT F. Grad. Stud. and Asst., Univ. of Wisconsin, Madison, Wis. 712 State 
St. 
Cuar.es, Prof. R. L. Physics and Elec., Franklin and Marshall Coll., Lancaster, Pa. 610 
Race Ave. 
SCHEPMELL, Maj. C. H. 85 Wilbury Crescent, Hove, Sussex, England. 
6Cuin, Juna Lu. Grad. Student, Univ. of Chicago, Chicago, Ill. 6741 Drexel Ave. 
CuITTENDEN, Asso. Prof. E.W. Univ. of Iowa, Iowa City, Ia. 221 Physics Bldg. 
Cuurcu, Prof. E. F. Penn. Milit. Coll., Chester, Pa. 
5CrpoLLA, Prof. Micueie. Prof. ord. di Analisi algebrica, R Universita di Catania, Catania, 
Sicily, Italy. Via umberto I, 242. 
5CiarkK, R. F. Chairman Dept. of Math., DeWitt Clinton High School, New York, N. Y. 
194 Christie Heights St., Leonia, N. J. 
CuarKE, Prof. E.H. Hiram Coll., Hiram, O. 
CuarkeE, J. A. Instr., West Phila. High School for Boys, Philadelphia, Pa. Devon, Pa. 
Cxiawson, Prof. J. W. Ursinus Coll., Collegeville, Pa. 
5CLELAND, W. E. Graduate Coll., Princeton, N. J. 
2CLEMENTS, Asso. Prof. G. R. U.S. Naval Academy, Annapolis, Md. 7? Thompson St. 
5CLEVELAND, C. M. Instr., in Applied Math., Univ. of Texas, Austin, Tex. 2621 University Ave. 
CLEVENGER, C.H. Hartford City, Ind. R. R. 6. 
5Coar, Prof. H. L. Prof. of Math. and Lee Lecturer on Astr., Marietta Coll., Marietta, Ohio. 
Coss, Prof. H. E. Lewis Inst., Chicago, Ill. 
Coste, Prof. A. B. Univ. of Illinois, Urbana, Ill. 702 Washington’ Blvd. 
4Corrin, Dr. J. G. Gen’l Laboratories U. 8. Rubber Co., New York, N. Y. 48th St. and 
11th Ave. 
Corrin, Prof. L. M. Coe Coll., Cedar Rapids, Ia. 1414 1st Ave. 
Couen, Asso. Prof. ABRAHAM. Johns Hopkins Univ., Baltimore, Md. 
6Cort, Prof. W. A. Acadia Univ., Wolfville, N.S., Canada. 
Cotaw, J. M. High School, Monterey, Va. 
6Cote, Lena R. Grad. Stud., Univ. of Missouri, Columbia, Mo. 13 Allen Pl. 
CoteMaN, Prof. J. B. Univ. of South Carolina, Columbia, 8. C. 
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Couturrr, Asst. Prof. Myrtie. Southern Branch Univ. of California, Los Angeles, Cal. 937 
N. Heliotrope Drive. 
Coturton, J.W. High School, Trenton, N. J. 223 Highland Ave. 
Cotpritts, Asso. Prof. Jutta T. Iowa State Coll., Ames, Ia. 219 Ash Ave. 
2CoLWELL, Prof. R. C. Geneva Coll., Beaver Falls, Pa. 3101 College Ave. 
Comstock, Prof. C. E. Bradley Polytech. Inst., Peoria, Ill. 
Connir, Prof. I.S. Iowa State Teachers Coll., Cedar Falls, Ia. 115 E. 11th St. 
5CoNKLING, R. P. Head of Dept. of Math. Newark Tech. School and Central High School, 
Newark, N. J. Newark Tech. School. 
2CoNNELLY, MARION. 828 Simpson St., Evanston, IIl. 
ConwELL, Dr. G. M. Instr., State Coll. for Teachers, Albany, N. Y. 
ConwELL, Prof. H. H. Beloit Coll., Beloit, Wis. 921 Park Ave. 
Cook, Prof. E.C. St. Stephen’s Coll., Annandale-on-Hudson, N. Y. 
Cooper, Prof. J. L. Harvard Univ., Cambridge, Mass. 7 Fayerweather St. 
5Coorrr, A. E. Instr., in Applied Math., Univ. of Texas, Austin, Tex. 105 W. 26th St. 
CopELAND, Asst. Prof. Lennie P. Wellesley Coll., Wellesley, Mass. 14 Waban St. 
7CorRBIN, Prof. C. E. Appl. Math. and Engg., Coll. of the Pacific, San Jose, Calif. 
Corey, 8. A. 1079 23d St., Des Moines, Ia. 
5CoRNELL, Miss Opyne O. 505 E. 13th St., Oklahoma City, Okla. 
Cossy, Prof. Byron. State Normal School, Kirksville, Mo. 707 E. Normal Ave. 
5CoTrincHAM, Mrs. KENNETH. Put-in-Bay, Ohio. Box 246. 
5CouttTraP, Prof. M. W. North-Western College, Naperville, Ill. 76 Columbia Ave. 
Counts, Hitpa. Grad. Student, Univ. of Colorado. 1132 E. Second St., Casper, Wyo. 
Cow ey, Asso. Prof. EtizaApetH B. Vassar Coll., Poughkeepsie, N. Y. 
7CowL tna, Prof. A. H. East Texas State Normal Coll., Commerce, Tex. 
5Cox, Asst. Prof. M. E. Texas A. and M. Coll., College Station, Tex. 
CraGwat., Prof. J. A. Wabash Coll., Crawfordsville, Ind. 
CraTHORNE, Asst. Prof. A. R. Univ. of Illinois, Champaign, Ill. 1113 S. 4th St. 
Craw ey, Prof. E.S. Univ. of Pennsylvania, Philadelphia, Pa. 
CrensHAW, Prof. B. H. Alabama Polytech. Inst., Auburn, Ala. 
Cress, Asso. Prof. G. H. Univ. of Arizona, Tucson, Ariz. 
CromwELL, J. W., Jr. M Street High School, Washington, D.C. 1815 13th St. N. W. 
2Crooks, Prof. C. G. Centre Coll., Danville, Ky. 
5CrowbB, Asst. Prof.S. E. Mich. Agric. Coll., East Lansing, Mich. 137 Univ. Drive. 
5Crum, Asst. Prof. W. L. New Haven, Conn. 38 Yale Station. 
1CumMINGS, Asso. Prof. LoutsE D. Vassar Coll., Poughkeepsie, N. Y. 
3CunnA, Prof. Pepro Jos# pa. Univ. of Lisbon, Lisbon, Portugal. Rua de S. Bento, No. 706. 
Currier, Asst. Prof.C. H. Brown Univ., Providence, R. I. 
Curtiss, Prof. D. R. Northwestern Univ., Evanston, Ill. 2023 Sherman Ave. 
5Curtina, L. H. Instr., Westport High School, Kansas City, Mo. 
DatakeEr, Asso. Prof. H. H. Univ. of Minnesota, Minneapolis, Minn. 523 Walnut St. S. E. 
5Date, Miss Jutta A. Instr., Univ. of Missouri, Columbia, Mo. 713 Hitt St. 
®Datton, Prof. J. P. Univ. of the Witwatersrand, Johannesburg, 8. Africa. P.O. Box 1176. 
2DANIELL, Prof. P. J. Appl. Math., Rice Inst., Houston, Tex. 
DANIELLS, Asst. Prof. MARIAN E. Iowa State Coll., Ames, Ia. 307 Ash Ave. 
Daprpert, J. W. City Engineer, Specialist in Drainage and Sanitation, Taylorville, Ill. Lock 
Box 141. 
5Daruine, F. W. Geodetic Computer, U.S. Coast and Geod. Surv., Washington, D. C. 
SDaRNELL, ALBERTUS. Head of Dept. of Math., Detroit Jr. College, Detroit, Mich. 1216 
Edison Ave. 
1Daus, Dr. P. H. Instr., Univ. of California, So. Branch, Los Angeles, Calif. 855 N. Vermont 
Ave. 
Davis, ALFRED. Soldan High School, St. Louis, Mo. 45311 Savoy Court. 
SDavis, C. H. Computer, Ballistic Sec., Aberdeen Proving Ground, Md. 
®Davis, H. A. Student, West Virginia Univ., Morgantown, W. Va. 461 Virginia Ave. 
2Davis, H. T. Instr., Univ. of Wisconsin, Madison, Wis. 
Davis, Asst. Prof. J. E. Univ. of Arkansas, Fayetteville, Ark. 
Davis, Prof. J. M. Univ. of Kentucky, Lexington, Ky. 340 Madison Place. 
Davisson, Prof. S.C. Indiana Univ., Bloomington, Ind. 615 E. Third St. 
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5Deran, AticeC. Fellow, Rice Inst., Houston, Tex. 
5DecHerD, Mary E. Instr., Univ. of Texas, Austin, Tex. 2313 Nueces St. 
Decker, Prof. F. F. Syracuse Univ., Syracuse, N. Y. 312 Marshall St. 
Der Cou, Prof. E. E. Univ. of Oregon, Eugene, Ore. 606 E. 13th Ave. 
Deperick, Asst. Prof. L.S. U.S. Naval Academy, Annapolis, Md. 194 Gloucester St. 
DE LA GARZA, ELEUTERIO. 601 St. Charles St., Brownsville, Tex. 
DeLong, Prof. I. M. Univ. of Colorado, Boulder, Col. 1341 Broadway. 
6De Lury, Prof. A.T. Univ. of Toronto, Toronto, Ont., Canada. 
DeminG, Prof. R. M. Upper Iowa Univ., Fayette, Ia. 
6Denny, Prof. A. K. Prof. of Math. and Registrar, Lincoln Coll., Lincoln, Ill. 221 Oglesby Ave. 
Denton, Asst. Prof. W.W. Univ. of Michigan, Ann Arbor, Mich. 1014 Cornwell Pl. 
7Dice, ExizaBetH. Teacher, High School, Dallas, Texas. 5026 San Jacinto St. 
Dick, Prof. F. J. Astr. and Math., Raja-Yoga Coll., Point Loma, Cal. 
Dickinson, Prof. C. N. Hollins Coll., Hollins, Va. 
Dickson, Prof. L. E. Univ. of Chicago, Chicago, Ill. 4535 University Ave. 
5DicKsTEIN, Prof.S. Univ. of Warsaw, Poland. Marszaskowska Street 117. 
7DitBEck, J. E. Greenville, Ill. 
2DILLINGHAM, Asso. Prof. ALEXANDER. U.S. Naval Academy, Annapolis, Md. 
Dinicx, C. E. Instr., U. 8S. Coast Guard Academy, New London, Conn. 47 Squire St. 
Dinwippik, Prof. A. B. Tulane Univ., New Orleans, La. Station 20. 
1Doak, Asso. Prof. ELEANorR C. Mount Holyoke Coll., South Hadley, Mass. 
2Doan, Asst. Prof. C.S. Purdue Univ., W. LaFayette, Ind. 1020 Third St. 
Dossin, Sister Mariona. Instr., St. Clara Coll., Sinsinawa, Wis. 
H. A. Instr., Colgate Univ., Hamilton, N. Y. 
4Dosson, W. P. Lab. Enggr., Hydro Elec. Power Comm. of Ontario, Toronto, Ont. 8 Strachan 
Ave. 
Dopp, Asso. Prof. E. L. Actuarial Math., Univ. of Texas, Austin, Tex. On leave of absence 
1922-23, Williams College, Williamstown, Mass. 
2Doti, THEODORE. Instr., Northwestern Univ., Evanston, Ill. Swift Hall of Engg. 
DonanvE, Asst. Prof. J. E. Univ. of Vermont, Burlington, Vt. Essex Junction, Vt. 
SDonnELLY, L. E. Student, Univ. of Chicago, Chicago, Ill. Care A. C. Kelly, 6519 Minerva 
Ave. 
6Dostat, Asst. Prof. B. F. Univ. of Denver, Denver, Colo. 
DotrereER, Prof. J. E. Math. and Physics, Manchester Coll., North Manchester, Ind. 
Dovuauerty, Prof. H.R. N.Y. Military Academy, Cornwall-on-Hudson, N. Y. 
DoveueErty, Lucy T. Instr., High School, Kansas City, Kan. 315 N. 17th St. 
Dovetas, Dr. C. H. Editor-in-Chief, D. C. Heath and Co., New York, N. Y. 231-245 W. 
39th St. 
Dovatas, Prof. J. L. Davidson Coll., Davidson, N. C. 
5Dovatass, R. D. Instr., Mass. Inst. of Tech., Cambridge, Mass. 64 Porter St., Somerville, 
Mass. 
Dowutina, Asso. Prof. L. W. Univ. of Wisconsin, Madison, Wis. 2 Roby Road. 
5Downey, W. F. In charge P. A. Collins Bldg., English High School Annex, Boston, Mass. 
9 Hobson St., Brighton, Mass. 
2?DowninG, Asso. Prof. H. H. Univ. of Kentucky, Lexington, Ky. 138 State St. 
DrespENn, Asso. Prof. ARNOLD. Univ. of Wisconsin, Madison, Wis. 2114 Vilas St. 
7Drisco.t, J. L. Instr., Georgia School of Tech., Atlanta, Ga. 29 E. Third St. 
Drokg, Prof.G. W. Univ. of Arkansas, Fayetteville, Ark. 
5DuseE, Prof. L.H. Higher Math., Ottawa Univ., Ottawa, Canada. 
DunkeEL, Asso. Prof. Orro. Washington Univ., St. Louis, Mo. 
6Du Pasquier, L.G. Prof. Ordinaire de Math. Superieures, Université de Neuchatel, Neuchatel, 
Switzerland. 33 Sablons. 
Dvre.1, Dr. FietcHer. Head of the Dept. of Math., Lawrenceville School, Lawrenceville, 
N.. J, 
Dourres, Prof. W. P. Hobart Coll., Geneva, N. Y. 639 Main St. 
DustHeEIMeER, Prof. O. L. Math. and Astr., Baldwin-Wallace Coll., Berea, O. 262 Beech St. 


Eaates, Prof. T. R. Howard Coll., Birmingham, Ala. 8016 Underwood Ave. 
®HaRHART, Dean Franc C. Dean of Women, Lenox Coll., Hopkinton, Ia. 
Earte, Prof. M.D. Furman Univ., Greenville, S. C. 


an 


ice 


lle, 


ASS. 


tel, 


ille, 


THE MATHEMATICAL ASSOCIATION OF AMERICA 13 


®Hason, Lema. 9128. Magnolia St., Palestine, Tex. 
Ecuots, Col. C. P. Prof. of Math., U. 8. Military Academy, West Point, N. Y. 
Ecuots, Prof. W. H. Univ. of Virginia, Charlottesville, Va. University, Va. 
Eckers ey, J.O. Consulting Engineer, New York, N. Y. 4269 White Plains Ave. 
EpineTon, Asst. Prof. W. E. Purdue Univ., LaFayette, Ind. 1100 North Center Street, Terre 
Haute, Ind. 
Epmonpson, Prof. T. W. New York Univ., New York, N. Y. University Heights. 
Eetts, Prof.W.C. Applied Math., Whitman Coll., Walla Walla, Wash. 1134 Alvarado Terrace. 
SEICHELBERGER, J. H. Student, Univ. of Chicago. 821 S. Oak Ave., Freeport, Ill. 
Erestanp, Prof. J. A. West Virginia Univ., Morgantown, W. Va. 
EIsENHART, Prof. L. P. Princeton Univ., Princeton, N. J. 22 Alexander St. 
SExy, Prof. J. A. St. John’s Univ., Shanghai, China. 
Emcu, Asso. Prof. ARNoLD. Univ. of lllinois, Urbana, Tl. 1002 S. Orchard St. 
S5EMERY, STEPHEN. Head of Dept. of Math., Erasmus Hall High School, Brooklyn, N. Y. 317 
E. 21st St. 
Emmons, Prof. C. W. Simpson Coll., Indianola, Ia. 1009 N. B St. 
Emmons, Asst. Prof. l. C. Michigan Agric. Coll., East Lansing, Mich. 
6EnauisH, H.W. Master in Chancery, Morgan Co., Ill. Jacksonville, Til. 
EncuisH, Harry. Head of the Dept. of Math., High School, Washington, D. C. 2907 P 
St. N. W. 
SENRIQUES, Prof. Fepprico. Univ. of Bologna, Bologna, Italy. 
Epperson, Asso. Prof. C. A. First Dist. Normal School, Kirksville, Mo. 214 N. New St. 
Eppes, Asso. Prof. J. B. U.S. Naval Academy, Annapolis, Md. 
Ericson, Henry. Instr., High School, Milwaukee, Wis. 3414 Chestnut St. 
SERNSBERGER, Iva. Instr., non-collegiate, Iowa State Coll., Ames, Ia. 113 Welch Ave. 
Escort, E. B. 1019 East Ave., Oak Park, Ill. 
EsHieMan, Dr. J. D. Instr., Univ. of Penn., Philadelphia, Pa. College Hall. 
Esty, Prof. T. C. Amherst Coll., Amherst, Mass. 
Ertuincer, Adj. Prof. H. J. Appl. Math., Univ. of Texas, Austin, Tex. 2910 Harris Park Ave. 
SEvans, Prof. G. C. Rice Institute, Houston, Tex. 
Evans, G. W. Headmaster, Charlestown High School, Boston, Mass. 
Evans, Prof. H. B. Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 
‘Evans, P. H. Chief Actuary, Northwestern Mut. Life Ins. Co., Milwaukee, Wis. 210 Wis- 
consin St. 
3EVvERETT, Asst. Prof. H.S. Bucknell Univ., Lewisburg, Pa. 28 University Ave. 
Everett, Prof. J. P. W. State Normal School, Kalamazoo, Mich. 903 W. South St. 
SEVERETT, Asst. Prof. J. R. Colo. School of Mines, Golden, Colorado. 
TFAIRCHILD, J.T. Instr., Ohio Northern Univ., Ada, Ohio. 
Farnum, Fay. Instr., Iowa State Coll., Ames, Ia. 921 Burnett Ave. 
Favaut, Prof. J.B. Yankton Coll., Yankton, 8. D. 
5FEDDERSEN, Lucy A. Instr., Univ. of Wyoming High School, Laramie, Wyo. 705 S. 9th St. 
Freemster, Prof. H.C. York Coll., York, Neb. 
5Fpun, Asso. Prof. A. R. Univ. of Wyoming, Laramie, Wyo. 601 S. 10th St. 
‘Feuer, Dr. Henri. Editor L’Enseignement de Math., Geneva, Switzerland. 110 Florissant. 
SFELDMAN, Louis. 320 Sutter Ave., Brooklyn, N. Y. 
Frerauson, Zor. Crane Jr. High School, Chicago, Ill. 2317 Commonwealth Ave. 
Ferry, Pres. F.C. Hamilton Coll., Clinton, N. Y. 
5Fretp, FLORENCE E. 304 S. Hannah St., Albion, Mich. 
Frewp, Prof. FLoyp. Georgia School of Tech., Atlanta, Ga. R. F. D. 1, Decatur, Ga. 
Friexp, Prof. Peter. Univ. of Michigan, Ann Arbor, Mich. 904 Olivia Ave. 
*Freips, Prof. J.C. Univ. of Toronto, Toronto, Can. 
Finpiay, Prof. Witt1am. McMaster Univ., Toronto, Canada. 153 Westminster Ave. 
Fine, Prof. H. B. Princeton Univ., Princeton, N. J. Library Place. 
FinkeEt, Prof. B. F. Drury Coll., Springfield, Mo. 1227 Clay St. 
Fintey, Prof. G. W. State Teachers Coll., Greeley, Col. 1933 9th Ave. 
Fiscuer, Prof. C. A. Math. and Astr., Trinity Coll., Hartford, Conn. 
Fisker, Prof. T.S. Columbia Univ., New York, N. Y. 
Fitcn, ANNriE L. Mackinnon (Mrs. Edward Fitch). Clinton, N. Y. 
‘Fitcu, Pumip. Instr. in Physics, Northside High School, Denver, Colo. 3647 Clay St. 


14 THE MATHEMATICAL ASSOCIATION OF AMERICA. 


Fite, Prof. W. B. Columbia Univ., New York, N. Y. Hamilton Hall. 

Firrerer, Prof. J.C. Actg. Dean of Coll. of Eng. and Prof. of Civil and Irrig. Engg., Univ. of 
Wyoming, Laramie, Wyo. 611 S. 11th St. 

Fitzpatrick, Asst. Prof. T. J. Botany, Univ. of Nebraska. Bethany, Neb. 

FLEET, Prof. R. R. William Jewell Coll., Liberty, Mo. 

5Fieisia, A. J. Instr., St. Procopius Coll., Lisle, Ill. 

Fiynn, Prof. J. D. Trinity Coll., Hartford, Conn. 93 N. Beacon St. 

FoxserG, J. A. State Director of Math. Instruction, Pennsylvania; Sec’y, Natl. Com. on Math. 
Requirements. Camp Hill, Pa. 

Fockg, Prof. T. M. Case School of Appl. Sc., Cleveland, O. 

Foraker, Asst. Prof. F. A. Univ. of Pittsburgh, Pittsburgh, Pa. 1204 Murtland Ave. 

5Forp, Asst. Prof. L. R. Rice-Inst., Houston, Tex. 

Forp, Prof. W. B. Univ. of Michigan, Ann Arbor, Mich. 204 Mason Hall. 

®ForsytH, A. R. Chief Prof. of Math., Imperial Coll. of Science and Tech., South Kensington, 
London, W. 7. 

Forsytu, Asst. Prof. C. H. Dartmouth Coll., Hanover, N. H. 

®ForsyTH, Davip. Principal Emeritus, Kitchener and Waterloo Colleg. Inst., Kitchener, Ont. 
31 Margaret Ave. 

2Fort, Prof. Tomiinson. Univ. of Alabama, University, Ala. 

5Foster, R. M. Dept. of Development and Res., Amer. Tel. and Tel. Co., New York, New 
York. 195 Broadway. 

5Fow kgs, Asst. Prof. J. G. Education, Univ. of Wisconsin, Madison, Wis. 

2FRANKEL, E. T. Statistician, Sec’y to the President, The Celluloid Co.; Prop. Discolog Business 
Service Co., Box 164, Sta. D, New York, N. Y. 36 Washington Place. 

4FRANKLIN, Dr. Pup. Benjamin Peirce Instr., Harvard Univ., Cambridge, Mass. 4 De 
Wolfe St. 

oy Prof. W.S. Physics, Mass. Inst. of Tech., Cambridge, Mass. 

4FREAS, EvizaBeTH. 343 E. 105th St., Cleveland, O. 

®FricHET, Reni M. Prof. d’Analyse Supér., Directeur de l’Inst. de Math., Univ. de Strasbourg, 
Strasbourg, France. 

®FREDERICKSEN, TORWALD. Instr., Colgate Univ., Hamilton, N. Y. K. 761. 

®FREEMAN, Guapys H. Instr., State Coll., of Washington, Pullman, Wash. College Station. 

7FreieR, E. F. Eveleth, Minn. 

7FrencuH, A. T. Head of Dept. of Math., State Teachers’ Coll., Winona, Minn. 

7FriTz, Prof. R. L. Math. and Astr., Lenoir Coll., Hickory, N. C. 

FRUMVELLER, Prof. A. F. Marquette Univ., Milwaukee, Wis. 

6‘Fry, Dr. T.C. Mathematician, Research Labs., Amer. Tel. and Tel. Co. and Western Electric 
Co., New York, N. Y. 463 West St. 

6Fypint, Prof. Gumo. Université et Ecole Polytechnique, Turin, Italy. Via Pietro Micca 12. 

6Funk, J.C. Head of Dept. of Math., Santa Maria High School and Jr. Coll., Santa Maria, Calif. 
115 East Cypress St. 

®FurrReEY, MarGcaret L. Asst. Instr., Northwestern Univ., Evanston, Ill. 2249 Sherman Ave. 


Gasa, Asso. Prof. M. G. Univ. of Nebraska, Lincoln, Neb. 

GatrnEs, Prof. R. E. Richmond Coll., Richmond College, Va. 

5GALDEANO, Prof. Z. G. de. Universidad de Zaragoza, Zaragoza, Spain. Calle de Cervantes, 6. 

GaLz, Prof. A. S. Univ. of Rochester, Rochester, N. Y. 11 Thayer St. 

1GARABEDIAN, C. A. Instr., Harvard Univ., Cambridge 38, Mass. 20 Conant Hall. 

5GaRrLOUGH, Prof. C. D. Wheaton Coll., Wheaton, 

6GarneR, C. L. Hydrog. and Geod. Engr., U. S. Coast and Geodetic Survey, Washington, 

GarRETSON, Asst. Prof. W. V. N. Rutgers College, New Brunswick, N. J. 84 College Ave. 

Garrett, Prof. W. H. Math. and Astr., Baker Univ., Baldwin, Kan. 

5Gaver, Asst. Prof. H. H. U.S. Naval Academy, Annapolis, Md. 160 Prince George St. 

5Gay, H. J. Instr., Worcester Polytech. Inst., Worcester, Mass. 62 Wachusett St. 

6GaYLORD, Miss Lesuiz J. Instr., Agnes Scott Coll., Decatur, Ga. 

83GrHMAN, H. M. Instr., Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 

4Grorcss, J.S. Prin. Niagara High School, Henderson, Ky. R. R. No. 3. 

6GHRARDIN, ANDRE. Editor Sphinx-Oedipe, Nancy, France. 32 Quai Claude le Lorrain. 
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6GisBENs, Dr. Guapys E. C. Instr., Univ. of Minnesota, Minneapolis, Minn. 122 Folwell Hall. 

5Gisson, Farka M. Instr., Union High School, Fortuna, Calif. 

Gisson, Prof. J. L. Univ. of Utah, Salt Lake, Utah. 

3G1LBERT, Prof. G. A. Physics and Math., St. Ignatius Univ., San Francisco, Calif. 2211 
Hayes St. 

Gittespig, Asst. Prof. D.C. Cornell Univ., Ithaca, N. Y. Cayuga Heights. 

5Gitman, Asst. Prof. R. E. Brown Univ., Providence, R. I. 654 Hope St. 

3GinGricH, Prof. C. H. Carleton Coll., Northfield, Minn. 

Guazier, Harriet E. So. Branch, Univ. of California, Los Angeles, Calif. 1307 Lucile Ave. 

GLENN, Prof. O. E. Univ. of Pennsylvania, Philadelphia, Pa. 127 McKinley Ave., Lansdowne, 
Pa. 

7GLovER, Prof. B.C. Otterbein Coll., Westerville, Ohio. 

Guover, Prof. J. W. Math. and Insurance, Univ. of Michigan, Ann Arbor, Mich. 620 Oz- 
ford Rd. 

5Goxp, J. S. Instr., Bucknell Univ., Lewisburg, Pa. Box 191. 

®6GORRELL, Asso. Prof. G. W. Univ. of Denver, Denver, Colo. 2087 S. Clayton St. 

5GorsLINE, W. W. Instr. in Coll. Math. and Surveying, Crane Jr. Coll., Chicago, Ill. 3209 
W. 65th St. 

83GouLp, AticeE B. Care W. W. Vaughan, Exchange Bldg., Boston, Mass. 

GouweEns, Asst. Prof. Cornetius. Iowa State Coll., Ames, Ia. 109 Hyland Ave. 

Graber, Prof. M. E. Physics, Morningside Coll., Sioux City, Ia. 

6GRAESSER, R. F. Asst., Univ. of Illinois, Champaign, Ill. 806 S. 3rd St. 

5GrAHAM, Maria D. Head of Dept. of Math., Teachers Training School, Greenville, N. C. 

5GRAHAM, Asst. Prof. P. H. New York Univ., New York, N. Y. 136 Brewster Ave., Flushing, 

Grant, Prof. E. D. Earlham Coll., Richmond, Ind. 330 College Ave. 

GRANVILLE, Pres. W. A. Gettysburg College, Gettysburg, Pa. 

5GRAUSTEIN, Asst. Prof. W. C. Harvard Univ., Cambridge, Mass. 19 Arlington St. 

Gravatt, T. E. Instr., Pennsylvania State College, State College, Pa. 500 E. College St. 

Graves, Asst. Prof.G. H. Purdue Univ., W. LaFayette, Ind. 829 Main St. 

6Gray, Prin. R. A. Oakwood Colleg. Inst., Toronto, Ont., Canada. 

GREEN, Prof. R. L. Stanford Univ., Stanford University, Cal. 

3GREENHILL, Sir GEorGE, M.A. Formerly Prof. of Math., Artillery Coll., Woolwich, England. 
1 Staple Inn, London, W.C., Eng. 

GrirFin, Prof. F. L. Reed Coll., Portland, Ore. 

5GRONWALL, Dr. T. H. Math. and Dynamics Expert, Ballistic Sec., Ord. Dept., U.S. Army, 
Governor’s Island, N. Y. 

Grove, Dr. C. C. Consultant in Math., The Metropolitan Life Ins. Co., New York, N. Y. 
Baldwin, N. Y. 

5Grove, Asst. Prof. V.G. Mich. Agric. Coll., E. Lansing, Mich. Box 507. 

5GuDHEIM, Asso. Prof. H. E. Graphics, Va. Polytech. Inst., Blacksburg, Va. 

Gummer, Asso. Prof. C. F. Queen’s Univ., Kingston, Ont., Canada. 143 Collingwood St. 

GuMMERE, Prof. H. V. Drexel Inst., Philadelphia, Pa. Breezy Knoll Farm, Glen Mills, Dela- 
ware Co., Pa. 

GUNDERSEN, Prof. Cart. Agric. and Mech. Coll., Stillwater, Okla. 217 College Ave. 

GuntHER, Prof. C.O. Stevens Inst. of Tech., Hoboken, N. J. P. O. Box 77. 


SHackNeEyY, Linian. Head of Dept. of Math., Marshall Coll., Huntington, W. Va. 

SHADAMARD, Prof. Jacques. Ecole Polytech. et Collége de France, Paris, France. 25 rue 
Humboldt. 

Haptey, Asso. Prof. Laurence. Purdue Univ., W. LaFayette, Ind. 121 Lutz St. 

Hap.ey, Prof. S. M. Penn. Coll., Oskaloosa, Ia. 

Hacetstein, E. L. 213 W. Harris Ave., San Angelo, Tex. 

Haicter, C. E. Wentworth Inst., Boston, Mass. 61 Franklin St., Watertown. 

HaupemMan, C. B. Ross, Butler Co., O. 

‘Hate, W. R. Instr., Univ. of Florida, Gainesville, Fla. 

"Hatt, Mrs. Exvizapera L. (Mrs. J. J.) Instr., West High School, Rochester, N. Y. 268 
Alexander St. 

Hatt, Ruta H. Rosemary Hall, Greenwich, Conn. 
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Hau, Prof. W.S. LaFayette Coll., Easton, Pa. College Campus. 
Hamitton, Prof. W. A. Beloit Coll., Beloit, Wis. 805 Church St. 
Hamixtton, W.M. Asst., U. 8S. Nautical Almanac Office, Washington, D. C. 
5HamMER, H. H. Asst. to State Actuary, Austin, Tex. Capitol Station. 
®Hammonp, Asst. Prof. E.S8. Bowdoin Coll., Brunswick, Me. 84 Federal St. 
Hanawa tt, Prof. F. W. Math. and Astr., Coll. of Puget Sound, Tacoma, Wash. 826 N. 
Steele St. 
®Hancock, Ciara L. Instr., Jr. Coll., Virginia, Minn. 
Hancock, Prof. Harris. Univ. of Cincinnati, Cincinnati, O. 
Hanna, Prof. U.S. Indiana Univ., Bloomington, Ind. 828 Atwater Ave. 
Hansen, Prof. Potycarp. Math. and Astr., St. John’s Univ., Collegeville, Minn. 
Hanson, H. O. Mut. Life Ins. Co., East Elmhurst, L. I., N. Y. Ditmars Ave. 
Harpina, Prof. A. M. Univ. of Arkansas, Fayetteville, Ark. 537 Leverett St. 
5Harpina, H. B. With Rochester Rwy. and Light Co., Rochester, N. Y. 466 Hayward Ave. 
‘Harpy, Prof. G. H. Savilian Prof. of Geometry, Oxford Univ., Oxford, Eng. New College. 
Harpy, Prof. J. G. Williams Coll., Williamstown, Mass. 
5Harcett, Prof. A. J. Texas Christian Univ., Fort Worth, Tex. 
Harkins, D.C. Asst., West Virginia Univ., Morgantown, W. Va. 228 Prospect St. 
5Harper, H. D. Instr., Murray Hill Vocat. School, New York, N. Y. 20th St., Elmhurst, N. Y. 
SHARRINGTON, C. E. Instr., Univ. of Buffalo, Buffalo, N. Y. 52 Winter St. 
5HARRINGTON, MaBeL E. Computer, Ord. Dept., U.S. Army, Baltimore, Md. 1907 Linden Ave. 
Harry, 8. C. Instr., Friends School, Baltimore, Md. 1530 Linden Ave. 
HARSHBARGER, Prof. W. A. Washburn Coll., Topeka, Kan. 1401 College Ave. 
Hart, Prof. J. N. Univ. of Maine, Orono, Me. 
5Hart, Asso. Prof. W. L. Univ. of Minnesota, Minneapolis, Minn. 
4Hart, Asst. Prof. W. W. Univ. of Wisconsin, Madison, Wis. R. F. D. No. 7. 
Harter, Prof. G. A. Math. and Physics, Delaware Coll., Newark, Del. 
HaseMan, Prof. Coarues. Math. and Mechanics, Univ. of Nevada, Reno, Nev. 
SHaseMAN, Dr. Mary G. Instr., Univ. of Illinois, Urbana, Ill. 433 Nat. Hist. Bldg. 
HAsKELL, Prof. M.W. Univ. of California, Berkeley, Cal. P.O. Box 3. 
Hasster, Asso. Prof. J.O. Norman, Okla. 425 Lahoma Ave. 
5Hatuaway, Prof. A. 8. Boerne, Texas. 
Hawn, Prof. R. R. Ashland Coll., Ashland, Ohio. 
Hawkes, Dean H. E. Columbia Univ., New York, N. Y. 
5HawortH, May V. Vice-principal, High School, Alameda, Calif. 
Haynes, Prof. E.S. Director, Smith Observ., Beloit Coll., Beloit, Wis. 
*Hays, W. H. St. John, Wash. 
Hazarp, Asst. Prof. C. T. Purdue Univ., W. LaFayette, Ind. 344 Northwestern Ave. 
SHazevLTINE, B. A. Head of Dept. of Math., Framingham High School, Framingham, Mass. 
Haztett, Asst. Prof. Otrve C. Mount Holyoke College, South Hadley, Mass. 
*Heat, W.E. Efficiency Accounting, Washington, D.C. 3747 Huntington St., Chevy Chase, D.C. 
5Heatu, Prof. D. F. Franklin Coll., Franklin, Ind. 
Heprick, Prof. E. R. Univ. of Missouri, Columbia, Mo. 304 Hicks Ave. 
Hernz, Apert. Head of the Dept. of Math., Tsing Hua Coll., Peking, China. 
*Hetwia, Mary E. Instr., High School, Kansas City, Kan. 736 State Ave. 
Henke, P. E. Instr., U. 8S. Naval Acad., Annapolis, Md. 
SHENDERSON, Prof. ARCHIBALD. Head of Dept. of Math., Univ. of North Carolina, Chapel Hill, 
N. C. 
HENDERSON, Ropert. Actuary, Equitable Life Assur. Co., New York, N. Y. 120 Broadway. 
Henne, Dr. Cora B. Instr., Indiana Univ., Bloomington, Ind. 822 E. 3d St. 
®Henry, Pauta F. Director of Dept. of Math., Kidd-Key Coll., Sherman, Texas. Box 752. 
5Henry, Prof. T. B. Highland Coll., Highland, Kan. 
5HerEN, Asst. Prof. M. Knox Coll., Galesburg, Ill. 
7Herrick, Asst. Prof. C. A. Univ. of Minn., Minneapolis, Minn. 
Herron, Prof. C. L. Hillsdale Coll., Hillsdale, Mich. 
Hess, Prof.G. W. Whitworth College, Spokane, Wash. 
*‘Hicxmort, A. C. Statistician, Conn. Genl. Life Ins. Co., Hartford, Conn. Box 707. 
®Hicxs, Instr., Brown Univ., Providence, R. I. 
’Hicains, Prof. W. 8S. Southwestern Presbyterian Univ., Clarksville, Tenn. 
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®‘Hich, M. pe Turk. Head of Dept. of Math and Dean of Men, Central State Normal School, 
Lock Haven, Pa. Normal School. 
HicHTower, Ruspy. Shorter College, Rome, Ga. 
HILDEBRANDT, Asso. Prof. T. H. Univ. of Michigan, Ann Arbor, Mich. 1930 Cambridge Road. 
J. P. Instr., Univ. of Georgia, Athens, Ga. 
Hit, Asst. Prof. W. H. Manual Training Normal, Pittsburg, Kans. 1012 S. Broadway. 
Himwicu, Dr. A. A. Physician, New York, N. Y. 1871 Madison Ave. 
THinton, Dean J.C. Wesleyan Coll., Macon, Ga. 105 Lamar St. 
Hirscu, Buancue. Principal, Alcuin Prep. School, New York, N. Y. 15 W. 86th St. 
Hirscuier, Prof. E. J. Math. and Astr., Bluffton Coll., Bluffton, O. 
Hitcucock, Prof. R. R. Univ. of North Dakota, University, N. D. 
5Hirr, Asst. Prof. J. R. Mississippi Coll., Clinton, Miss. 
5Hoar, R.S. Patent Attorney, Bucyrus Co., South Milwaukee, Wis. 715 Hawthorne Ave. 
Hoare, Prof. A. J. Fairmount Coll., Wichita, Kan. 1717 Holyoke Ave. 
Hosss, Asso. Prof. A. W. Univ. of North Carolina, Chapel Hill, N. C. 
Hopepon, F. C. With Ginn and Co., New York, N. Y. 70 Fifth Ave. 
Hones, Asst. Prof. F. H. Purdue Univ., W. LaFayette, Ind. 518 Russell St. 
Hopekxins, Pres. H. L. Prof. of Math., George Washington Univ., Washington, D. C. 
Hopason, Prof. J. E. West Virginia Univ., Morgantown, W. Va. 209 Grant Ave. 
HorMann, Prof. Anam. Dept. of Mech. Engg., Univ. of Dayton, Dayton, Ohio. 
Howper, Prof. F. J. Mercer Univ., Macon, Ga. 912 College Ave. 
5Hoiaate, Prof. T. F. Northwestern Univ., Evanston, Ill. 617 Library Place. 
SHouticrort, Prof. T. R. Wells Coll., Aurora, N. Y. 
5Houtmes, Hextma L. Instr. in Pure Math., Univ. of Texas, Austin, Tex. Box 27, Univ. Sta. 
Homes, J. T. Farmer, Orleans, Ill. 
4Hoitwick, ADELE C. Virginia Intermont Coll., Bristol, Va. 
Hooper, Dean F. F. Univ. of Chattanooga, Chattanooga, Tenn. 
5Hoover, B. P. Asst., Univ. of Illinois, Urbana, Ill. Dept. of Math. 
5Hopxins, Asst. Prof. L. A. Univ. of Michigan, Ann Arbor, Mich. 
1Hoppe, Oscar. With the Amer. Circular Loom Co., New York, N. Y. 90 West St. 
Horn, Marvet C. 429 Fourth St., Marietta, O. 
Horne, Prof. C. E. Dean, Coll. of A. and M. Arts, Univ. of Porto Rico, Mayagiiez, P. R. 
SHorspurcH, E. M. Lecturer in Tech. Math., Univ. of Edinburgh, Edinburgh, Scotland. 
11 Granville Terrace. 
SHorsFALu, I. O. Head of Dept. of Math., Latter-Day Saints’ High School, Salt Lake City, 
Utah. §33 E. 6th So. St. 
5Horton, Goupie P. Instr. in Pure Math., Univ. of Texas, Austin, Texas. 504 W. 32nd St. 
Hoskins, Prof. L. M. Appl. Math., Stanford Univ., Palo Alto, Cal. 1240 Waverly St. 
SHOUSEHOLDER, Asso. Prof. F. C. North Dakota Agricultural Coll., Fargo, N. Dak. 1129 
College St. 
Howe, Asst. Prof. ANNA M. Sophie Newcomb Memorial Coll., New Orleans, La. 
Howe, Dean H. A. Astr., Univ. of Denver, University Park, Col. 2221 S. Columbine St. 
Howtg, Prof. J. M. Alma College, Alma, Mich. 
SHOWLAND, Prof. L. A. Fisk Prof. of Math., Wesleyan Univ., Middletown, Conn. 34 Howe Ave. 
3Hsta, Y. L. Dir., Science Dept., Peking Govt. Univ., Peking, China. 
3HvuBERT, Asst. Prof. W. G. Coll. of the City of New York, New York, N. Y. 10 Stone St. 
Yonkers, N. Y. 
Hugues, JEwWELL C. Univ. of Arkansas, Fayetteville, Ark. Box 366. 
Hutpurt, Prof. L. 8S. Johns Hopkins Univ., Baltimore, Md. 
Hume, Dean Atrrep. Math., Univ. of Mississippi, University, Miss. 
‘Hunt, Mitprep. Grad. School, Univ. of Chicago, Chicago, Ill. 5823 Dorchester Ave. 
Huntinaton, A. H. Cleveland High School, St. Louis, Mo. 
Huntineton, Prof. E. V. Mechanics, Harvard Univ., Cambridge, Mass. 27 Everett St. 
Hurwitz, Asst. Prof. W. A. Cornell Univ., Ithaca, N. Y. White Hall 8. 
Hurcuinson, Asso. Prof. C. A. Engg. Math., Univ. of Colorado, Boulder, Colo. 837 Fifteenth 
St. 
Hype, Asst. Prof. Emma. State Agric. Coll., Manhattan, Kans. 


Incets, NEwLE L. Interstate Commerce Commission, Washington, D. C. Room 233 G-H 
Bldg., Govt. Hotels. 
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Incotp, Asst. Prof. Louis. Univ. of Missouri, Columbia, Mo. 206 Thilly Ave. 
5InNGRAHAM, M.H. Fellow, Univ. of Chicago, Chicago, Ill. 52 Snell Hall. 
Irwin, Asst. Prof. Frank. Univ. of California, Berkeley, Cal. 1625 Arch St. 
4Jsaacs, Prof. C. A. State Coll. of Washington, Pullman, Wash. 


Jackson, Prof. DunHAM. Univ. of Minnesota, Minneapolis, Minn. 100 Folwell Hall. 

5Jackson, Asso. Prof. J. B. Univ. of 8. Carolina, Columbia, S. C. 

5Jackson, Rosa L. Instr., Northwestern Univ., Evanston, IIl. 

Jackson, Prof. T. W. Jamestown College, Jamestown, N. D. 

Jacoss, Asso. Prof. Jesste M. Univ. of Texas, Austin, Tex. 2004 Nueces St. 

5JaEGER, C. G. Instr., Univ. of Missouri, Columbia, Mo. 2114 John Ave., St. Louis, Mo. 

2James, Asst. Prof. Guenn. Univ. of California, So. Div., Los Angeles, Calif. 

Jamison, Asso. Prof. G. H. State Normal School, Kirksville, Mo. Box 116. 

JARRETT, ErHeL L. Chicago Latin School for Girls, Chicago, Ill. 1218 N. Dearborn St. 

6Jerrers, Dr. H. M. Instr. in Astr., lowa State Univ., Iowa City, Iowa. B16 Physics Bldg. 

JENISON, J. R. Instr., Tarkio Coll., Tarkio, Mo. 

Jorre, 8. A. Asst. Actuary, Mut. Life Ins. Co., New York, N. Y. 32 Nassau St. 

JoHNSON, Prof. B. F. State Normal School, Cape Girardeau, Mo. 

5Jounson, C. L. Head of Dept. of Math., Oregon Agric. Coll., Corvallis, Ore. 1001 Jefferson St. 

Jounson, Prof. E. N. Butler Coll., Indianapolis, Ind. 304 Downey Ave. 

4Jonnson, M. F. Instr., Univ. of Mich., Ann Arbor, Mich. R. D. 8. 

8JoHNSON, Marte M. Instr., Lake Forest Coll., Lake Forest, Ill. Lois Durand Hall. 

JOHNSON, Prof. R. A. Hamline Univ., St. Paul, Minn. 

6JounsoN, R. P. Instr., Carnegie Inst. of Tech., Pittsburgh, Pa. 2348 Sherbrook St., Squirrel 
Hill, Pittsburgh. 

Jounson, W. W. Instr. in Appl. Math., Y. M. C. A. Night Schools, Cleveland, O. 1078 

‘Jounston, Asst. Prof. K. P. Queen’s Univ., Kingston, Ont., Canada. Dept. of Math. 

2JounsTon, L. 8. Instr., Penn. State Coll., State College, Pa. 

6Jonges, AcNES A. Grad. Student, Univ. of Chicago, Larimer, Pa. 

7Jones, C. H. Teacher, Twp. High School and Junior Coll., Joliet, Ill. 221 Ridgewood Ave. 

JonEs, Prof. E.H. So. Methodist Univ., Dallas, Tex. 

Jonss, J. H. With Allyn and Bacon, Chicago, Ill. 1006 S. Michigan Ave. 

5Jongs, Prof. J.S. W. Washington Coll., Chesterton, Md. 404 Washington Ave. 

Jones, Prof. $8. I. Lipscomb Coll., Nashville, Tenn. 

6JorDAN, Asst. Prof. E. E. Univ. of British Columbia. 4195 15th Ave. W., Point Grey, B. C., 
Canada. 

JorpDAN, Asst. Prof. H. E. Univ. of Kansas, Lawrence, Kan. 1600 Kentucky St. 

5Jorpan, M. F. Austin Tchg. Fellow in Astronomy, Harvard Univ., Cambridge, Mass. 11 
Jarvis St. 

‘JurDAK, Prof. M. H. American Univ. of Beirut, Beirut, Syria. 


Kantgs, Mrs. W. F. 3117 Abbott Court, Lakeview Sta., Chicago, III. 

KarpinskI, Prof. L.C. Univ. of Michigan, Ann Arbor, Mich. 1315 Cambridge Road. 
Kasner, Prof. Epwarp. Columbia Univ., New York, N. Y. 22 W. 119th St. 
6KeritH, G. W. Math. Master, Parkdale Colleg. Inst., Toronto, Ont., Canada. 43 Thorold St. 
Ketioaa, Asso. Prof. O. D. Harvard Univ., Cambridge, Mass. 38. 20 Craigie St. 

6Kezy, Prof. J. P. Boston Coll., Chestnut Hill, Mass. 

Kempner, Asst. Prof. A. J. Univ. of Illinois, Urbana, Ill. 907 W. California Ave. 

KENDALL, Asst. Prof. CLARIBEL. Univ. of Colorado, Boulder, Col. 1091 14th St. 
S8KENDRIGAN, Prof. J. T. Northland Coll., Mercer, Wis. 

KENNELLY, Prof. A. E. Elec. Engg., Harvard Univ., Cambridge, Mass. 

Kent, J. M. Instr. in Steam and Elec., Man. Tr. High School and Polytech. Inst. Night School, 

Kansas City, Mo. 3241 Wabash Ave. 

4Kierer, Asst. Prof. E.C. State Coll. of Iowa, Ames, Ia. 602 Ash Ave. 

Kress, Prof. H. A. Albright Coll., Myerstown, Pa. 

Prof. 8. D. Univ. of Alberta, Edmonton, Alb., Canada. 

Kinp1p, Asst. Prof. J. H. Univ. of Cincinnati, Cincinnati, O. 

6Kina, Prof. G. E. Iowa Wesleyan Coll., Mt. Pleasant, Iowa. 

7Kincrry, Prof. D. N. Macalester Coll., St. Paul, Minn. 1722 Summit Ave. 
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Kingston, Prof. H. R. Head of Dept. of Math. and Astr., Western Univ., London, Ont., 
Canada. 

SKINNEAR, JENNIE A. Port Colborne, Ont., Canada. 

Kinney, Dr. J. M. Instr., Crane Jr. Coll., Chicago, Ill. 6747 Clyde Ave. 

TKiRcHNER, Prof. W. H. Univ. of Minn., Minneapolis, Minn. 

5K Lauber, L. M. Gen’! Supt., Consol. Gas and Elec. Co., San Diego, Calif. 2569 Front St. 
Kung, I. E. High School, Atlantic City, N. J. 
5Kuing, Asst. Prof. J. R. Univ. of Penna., Philadelphia, Pa. Box 6, College Hall. 

Knapp, Prof. G. A. Maryville Coll., Maryville, Tenn. 

5Knicut, Asst. Prof. L. C. The College of Wooster, Wooster, Ohio. Bloomington Ave. 
KnisELy, ALEXANDER. Instr., Science of Accts., Valparaiso Business Coll., Columbia City, Ind. 
®Knorr, H. V. Head of Dept. of Math., Central Wesleyan Coll., Warrenton, Mo. 

5Knox, J. J. Instr., Purdue Univ., W. LaFayette, Ind. 219 Vine St. 

Kocn, E. H., Jr. High School of Commerce, New York, N. Y. 208 N. Maple Ave., East 

Orange, N. J. 

Konantz, Asso. Prof. Emma L. Peking Univ., Peking, China. 

Kovarik, Asst. Prof. A. F. Sheffield Scientific School, New Haven, Conn. Sloane Laboratory. 
KRaTHWOHL, Asso. Prof. W. C. Armour Inst. of Tech., Chicago, Ill. 

Kretu, Danret. Surveyor and Civil Engr., Wellman, Ia. 

Kuan, Prof. H. W. Ohio State Univ., Columbus, O. 1145 Fairview Ave. 


LAMBERT, Prof. P. A. Lehigh Univ., South Bethlehem, Pa. 215 S. Center St., Bethlehem, Pa. 
LamBERT, W. D. U.S. Coast and Geodetic Survey, Washington, D. C. 
3LAMPEN, Prof. A. E. Hope Coll., Holland, Mich. 86 E. 14th St. 

LAMPLAND, C. O. Astronomer, Lowell Observatory, Flagstaff, Ariz. 

Lanois, Prof. W. W. Dickinson Coll., Carlisle, Pa. 

Lanpry, Prof. A. E. Catholic Univ. of America, Washington, D. C. 3624 13th St., Brook- 

land, D.C. 

3LANE, Asst. Prof. E. P. Univ. of Wisconsin, Madison, Wis. 

®6LaNGE, Prof. Luise. Oxford Coll., Oxford, Ohio. 

ILANGELLOTTI, FRANK. Statistics, New York, N. Y. 57 Kenmare St. 

LanGMAN, Harry. Instr., Statistics, Coll. of the City of New York, N. Y. 

LareEw, Prof. Gittre A. Randolph-Macon Woman’s Coll., Lynchburg, Va. 

Lastry, Asso. Prof. J. W., Jr. Univ. of North Carolina, Chapel Hill, N. C. 

Latuam, Marcia L. Instr., Hunter Coll., New York, N. Y. 68th St. and Lex. Ave. 

6Latimer, C.G. Grad. Student, University of Chicago, Chicago, Ill. 23 North Hall. 
5LATSHAW, Eimer. 1740 N. Edgewood St., West Philadelphia, Pa. 

TLAURENTINE, Sister Marie. Instr., Emmanuel Coll., Boston 17, Mass. 32 The Riverway. 
Laves, Asso. Prof. Kurt. Astr., Univ. of Chicago, Chicago, Ill. 5611 Kenwood Ave. 
Lreavens, D. H. Instr., Yale in China, Changsha, China. 

5Lepeur, Prof. A. V. Prof. of Astr. and Dir., Observatory of Univ. of Besancon, Besangon, 

France. Observatoire de Besancon. 

LerscHetz, Asso. Prof. Sonomon. Univ. of Kansas, Lawrence, Kan. 937 Missouri St. 
LreuMAN, Prof. D. A. Math. and Astr., Goshen Coll., Goshen, Ind. 

2LEHMANN, C. H. 1766 Amsterdam Ave., New York, N. Y. 

Lreum_er, Prof. D. N. Univ. of California, Berkeley, Cal. 2736 Regent St. 

Lets, Prof. D. D. Connecticut Coll. for Women, New London, Conn. 

7™Lemon, H. B. Instr., Denison Univ., Granville, Ohio. 

Lennes, Prof. N. J. Univ. of Montana, Missoula, Mont. 1107 Gerald Ave. 

LronarD, Prof. H. B. Univ. of Arizona, Tucson, Ariz. 

Lester, Prof. O. C. Physics, Univ. of Colorado, Boulder, Col. 1061 11th St. 

LE StourGeEon, Asst. Prof. FLora E. Univ. of Kentucky, Lexington, Ky. 353 Aylesford Place. 
SLEVEILLE, Prof. ARTHUR. Univ. of Montreal, Montreal, Canada. 1072 Rachel St. 

SLewis, Prof. ANNA D. Math. and Physics, Lake Erie Coll., Painesville, Ohio. 

‘Lewis, Asst. Prof. C. F. Kansas State Agric. Coll., Manhattan, Kans. 

Lewis, Prof. FLorence P. Goucher Coll., Baltimore, Md. 2435 N. Charles St. 

Lipsy, B. B. Instr., Polytechnic High School, San Francisco, Calif. 1228 18th Ave. 

Lieut, Prof. G. H. Univ. of Colorado, Boulder, Col. 801 Base Line. 

Linpaquist, Prof. THropore. State Normal School, Emporia, Kan. 1119 State St. 
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Linpsey, Asso. Prof. Louis. Syracuse Univ., Syracuse, N. Y. 562 Clarendon St. 

LINEHAN, Asst. Prof. P. H. Coll. of the City of New York, New York, N. Y. 346 Convent Ave. 

Line, Prof. G. H. Univ. of Saskatchewan, Saskatoon, Sask., Canada. 

Linton, M.A. Vice-Pres., Actuary, Prov. Lifeand Trust Co., Philadelphia, Pa. 409 Chestnut St. 

Lipka, Asst. Prof. JosepH. Mass. Inst. of Tech., Cambridge, Mass. 

4Livincston, G. R. Instr., San Diego Jr. College of State Teachers’ College, San Diego, Calif. 
1604 Monroe Ave. 

Locke, L. L. Brooklyn Tr. School for Teachers, Brooklyn, N. Y. 950 St. Johns Pl. 

7LOEWEN, O. B. Head of Dept. of Math., Ottawa Univ., Ottawa, Kans. 

Loaspon, Dr. Mayme I. Instr., Univ. of Chicago. 6030 Greenwood Ave., Chicago, Ill. 

8Lona, Asst. Prof. FLorencE. Earlham Coll., Earlham, Ind. 

7LonG, T. R. Asst., Univ. of Rochester, Rochester, N. Y. 75 Cypress St. 

LonG.Ley, Prof. W. R. Sheffield Scientific School, New Haven, Conn. 595 Orange St. 

5Loomis, Prof. L. P. Defiance Coll., Defiance, Ohio. 807 Nicholas St. 

TLorD, MARGARET. 98 Ames St., Lawrence, Mass. 

Lorp, W. L. Head of Dept. of Math., Woodberry Forest School, Woodberry Forest, Va. 

Loup, Prof. F. H. Emeritus, Colorado Coll., Colorado Springs, Col. Box 1006. 

Lovett, Pres. E. O. Rice Inst., Houston, Tex. 

5Lowry, G. L.  Instr., Bucknell Univ., Lewisburg, Pa. 

Lusy, W. A. Instr., Kansas City Polytech. Inst., Kansas City, Mo. 3415 Penn. Ave. 

Luck, Asso. Prof. J. J. Univ. of Virginia, University, Va. Colonnade Club. 

5LuFkIn, H. M. Instr., High School, Dunkirk, N. Y. 627 Washington Ave. 

3LuNDIN, Asst. Prof. Laura M. Russell Sage Coll., Troy, N. Y. 

Lunn, Asso. Prof. A.C. Appl. Math., Univ. of Chicago, Chicago, II]. 

Lunn, Supt. L. E. High, Graded, and Industr. Schools, Heron Lake, Minn. 

Lyman, Prof. E. A. Michigan State Normal Coll., Ypsilanti, Mich. 126 N. Washington St. 

6Lyons, W. H. Instr., Purdue Univ., W. LaFayette, Ind. 303 Russell St. 

Lytie, Asst. Prof. E. B. Univ. of Illinois, Urbana, Ill. 903 S. Busey Ave. 


Macpona.bD, Prof. S. L. Colorado Agric. Coll., Fort Collins, Col. 
6Mac Durreg, Dr. C. C. Instr., Princeton Univ., Princeton, N. J. 26 Murray Place. 
SMacKENZIE, Prof. M. A. Univ. of Toronto, Toronto, Ont., Canada. 
MacKinnon, ANNIE L. See Fitch, Mrs. Edward. 
MacMittan, Asso. Prof. W. D. Astr., Univ. of Chicago, Chicago, Ill. 5142 Kimbark Ave. 
Mac Nets, Asst. Prof. H. F. College of the City of New York, New York, N. Y. 185 Lake- 
view Ave., Tuckahoe, N. Y. 
MacNvttt, Prof. Barry. Physics, Lehigh Univ., South Bethlehem, Pa. Dept. of Physics. 
McCarn, Prof. GERTRUDE I. Westminster Coll., New Wilmington, Pa. 
McCarty, A. L. Instr., Lowell High School, San Francisco, Cal. 2137 Parker St., Berkeley, 
Cal. 
5McCarrty, Asst. Prof. L. E. Physics, Marquette Univ., Milwaukee, Wis. 
McC tenon, Prof. R. B. Grinnell Coll., Grinnell, Ia. 1512 4th Ave. 
2McCormick, Prof. CLARENCE. Southw. State Normal, Weatherford, Okla. 
6McCoy, W. C. High School, Monroe, Ohio. 
’McCur, Prof. M. J. Civil Engg., Notre Dame Univ., Notre Dame, Ind. 
5McDit1, Prof. R. M. Hastings Coll., Hastings, Nebr. 119 E. 7th Ave. 
McEwen, Asst. Prof. G. F. Oceanographer, Scripps Inst. of the Univ. of California, La Jolla, 
Calif. Box 68. 
5McFar.anp, Dora. Instr., Univ. of Okla., Norman, Okla. 
5McFaruanp, Dr. Exsiz J. Instr., Univ. of California, Berkeley, Calif. 200 Panoramic Way. 
5McGavock, Martua P. Instr., Wellesley Coll., Wellesley, Mass. Wilder Hall. 
McGaw, Prof. F. M. Math. and Man. Tr., Cornell Coll., Mt. Vernon, Ia. 
McKe vey, Asso. Prof. J. V. Iowa State Coll., Ames, Ia. Lock Box 232, Sta. A. 
McKetvey, MartHa Macponatp (Mrs. J. V.) Instr., lowa State Coll., Ames, La. 
McKinney, Prof. T. E. Math. and Astr., Univ. of South Dakota, Vermilion, 8. D. 222 N. 
University St. 
®\McKnicut, NANNIE J. Instr., Western High School, Washington, D.C. 3037 Dumbarton Ave. 
®‘McLatcuey, Nina M. Instr., Univ. of Kansas, Lawrence, Kans. 1247 Ohio. 
McLauvry, Prof. H. L. South Dakota School of Mines, Rapid City, 8. D. 
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1McMizan, Mary B. _Instr., State Normal School, River Falls, Wis. 
IMcNartrt, J.Q. Div. Engr., Colorado Fuel and Iron Co., Canon City, Col. 910 Glenwood Ave. 
McNEILL, Prof. Matcotm. Math. and Astr., Lake Forest Coll., Lake Forest, Ill. 
®‘McSweeny, Asst. Prof. A. A. Coll. of A. and M. Arts, Univ. of Montana, Bozeman, Mont. 
110 Evergreen. 
Mauoney, J. O. Instr., Forest Ave. High School, Dallas, Tex. 1900 Crockett St. 
5MaizuisH, Isrart. Dept. of Physics, Univ. of Minnesota, Minneapolis, Minn. 
2Mamory, V. 8S. Instr., High School, East Orange, N. J. 86 Ellington St. 
Manco1p, Prof. M. Cecenia. Trinity Coll., Washington, D. C. 
1Manninea, Dr. H. M. Surgeon, U. 8. Pub. Health Service, Astoria, Ore. 
MANNING, Asso. Prof. H. P. Retired, Brown Univ., Providence, R. I. 69 Weymouth St. 
®6Manson, Asso. Prof. E. 8. Astr., Ohio State Univ., Columbus, Ohio. 
™Many, Asst. Prof. Anna E. Newcomb Coll., New Orleans, La. 
Mark_Ley, Prof. J. L. Univ. of Michigan, Ann Arbor, Mich. 1816 Geddes Ave. 
4Marm, Anna. Instr., Univ. of Kansas, Lawrence, Kans. 741 N. 2nd St., Lindsborg, Kans. 
Marriott, Asst. Prof. R. W. Swarthmore Coll., Swarthmore, Pa. 213 Lafayette Ave. 
6MarsH, H.B. Head of Dept. of Math., Tech. High School and Springfield Jr. Coll., Springfield, 
Mass. Technical High School. 
Martin, Asso. Prof. Eminre N. Mt. Holyoke Coll., South Hadley, Mass. Box 205. 
4Martin, E. W. 1407 W. Church St., Urbana, III. 
6Martyn, W. J. Mathematical Master, Otago Boys’ High School, Dunedin, New Zealand. 
MatTHEsON, Prof. JoHn. Queen’s Univ., Kingston, Canada. 
5Matuews, JANE H. Instr., Peabody High School, Pittsburgh, Pa. 5456 Penn Ave., E. E. 
Matuews, Asst. Prof. R. M. Wesleyan Univ., Middletown, Conn. 264 Williams St. 
MatuHewson, Asst. Prof. L. C. Dartmouth Coll., Hanover, N. H. 
®Maurvs, Prof. E. J. Univ. of Notre Dame, Notre Dame, Ind. L. B. 74. 
Mayer, Asst. Prof. E. 8. U.S. Naval Acad., Annapolis, Md. 316 West St. 
5Mrek, H. B. Instr., Yale Univ., New Haven, Conn. 17 Willard St., Chelsea, Mass. 
5Mrek, Kate M. High School, South Pasadena, Calif. 919 EF. California St. 
5MeELvILxe, Prof. C. E. Colleg. Dept., Clark Univ., Worcester, Mass. 
MENDENHALL, GERTRUDE W. Head of the Dept. of Math., State Normal Coll., Greensboro, 
N.C. 1023 Spring Garden St. 
MENDENHALL, Pres. W.O. Friends Univ., Wichita, Kans. 
2MENSENKAMP, L. E. Instr., High School, Freeport, Ill. 521 Cotlonwood St. 
5Menze., D. H. Asst. in Astr., Princeton Univ., Princeton, N. J. Swite 15-C, Graduate College. 
MERGENDAHL, Asst. Prof. T. E. Tufts Coll., Tufts College, Mass. 128 Professors Row. 
MERRILL, Prof. Heten A. Wellesley Coll., Wellesley, Mass. On leave of absence, in Europe. 
MERRIMAN, Dr. MANSFIELD. Consulting Engr., New York, N. Y. 1071 Madison Ave. 
Merariss, A. A. 913 E. 23rd St. N., Portland, Ore. 
Messick, Prof. J. F. Emory Univ., Emory University, Ga. 
5Meryer, J.B. Head of Dept. of Math., State Teachers College, Valley City, N.D. 814 5th Ave. 
5Micuat, A. D. Teaching Fellow, Rice Inst., Houston, Tex. 
5Micuig, Adj. Prof. J. N. Appl. Math., Univ. of Texas, Austin, Tex. 710 W. 32nd St. 
®6MikamI, Yosuio. Research Assoc., Imperial Acad., Shitaya, Tokyo, Japan. 29 Uyeno, 
Sakuragicho. 
2MixkesH, J. S. Instr., Sheffield Se. Sch., New Haven, Conn. 1072 Yale Sta. 
Mites, Asst. Prof. E. J. Sheff. Scientific School, Yale Univ., New Haven, Conn. 71 Marvil 
Road. 
®6Mitter, Dr. A. L. 25 Clinton Road, Brookline, Mass. 
MILER, Prof. Besste I. Rockford Coll., Rockford, Il. 
E. B. Instr., Univ. of Wisconsin, Madison, Wis. 203 N. Frances St. 
Mutter, Prof. G. A. Univ. of Illinois, Urbana, Ill. 1203 W. Illinois St. 
2MintErR, Asso. Prof. I. L. S. Dakota State Coll., Brookings, 8. Dak. Station A, Box 105. 
MitteEr, Prof. J. A. Math. and Astr., Swarthmore Coll., Swarthmore, Pa. 
6MitiER, Prof. J. J. Head of Dept. of Math., Oklahoma Coll. for Women, Chickasha, Okla. 
716 S. 15th St. 
Mitter, Prof. J.S. Emory and Henry Coll., Emory, Va. 
5MILLER, Asst. Prof. NorMAN. Queen’s Univ., Kingston, Ont., Canada. 
Mutts, Prof. C. N. Heidelberg Univ., Tiffin, Ohio. 138 Ann St. 
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2Mi1s, Vicente. Surveyor, Bureau of Lands, Dept. of Agric. and Nat. Resources, Manila, P. I. 
P. O. Box 471, Eleventh St. 

Ming, Prof. W. E. Univ. of Oregon, Eugene, Ore. 

Mrricx, G. R. Instr., Scarborough School, Scarborough-on-Hudson, N. Y. 4 Churchill St., 
Ossining, N. Y. 

Miser, Asso. Prof. W. L. Armour Inst. of Tech., Chicago, III. 

6MitrcHett, Mrs. Decma E. Instr., Univ. of Alberta, Edmonton, Alberta, Canada. 11434 
94th St. 

5MircHeLi, Miss F.S. Instr., High School, Greensboro, N.C. 115 W. Bessemer Ave. 

MitcHeELL, Prof. H. B. Columbia Univ., New York, N. Y. 80 Washington Square. 

MircHeELL, Prof. U. G. Univ. of Kansas, Lawrence, Kan. 1313 Mass. St. 

6Mirra, Prof. N. B. Ewing Christian Coll., Allahabad City, U. P., India. 

5Mopz, E. B. Instr., Boston Univ., Boston, Mass. 688 Boylston St. 

6MopesiTt, R. L. Instr., Eastern Ill. State Teachers Coll., Charleston, III. 

Mo.ina, E. C. Tel. Engr., Amer. Tel. and Tel. Co., New York, N. Y. 16 Dey St. 

Moopy, Prof. W. A. Bowdoin Coll., Brunswick, Me. 60 Federal St. 

3Mooney, Prof. Mary S. Henderson-Brown Coll., Arkadelphia, Ark. 

Moore, Asso. Prof. C. L. E. Mass. Inst. of Tech., Cambridge, Mass. 

Moors, Prof. C. N. Univ. of Cincinnati, Cincinnati, O. 219 Woolper Ave. 

Moors, Prof. E. H. Univ. of Chicago, Chicago, Ill. 5607 Kenwood Ave. 

Moors, Asso. Prof. F.C. Mass. Agric. Coll., Amherst, Mass. 

7Moork, Prof. L. W. Albany Coll., Albany, Ore. 

Moore, Asso. Prof. R. L. University of Texas, Austin, Tex. 

Moore, Prof. W. A. Birmingham Southern Coll., Birmingham, Ala. 

Moreno, Prof. H. C. Appl. Math., Stanford Univ., Stanford University, Cal. Bor 894. 

Morenvs, Prof. Eugenie M. Sweet Briar Coll., Sweet Briar, Va. 

Moraan, Dr. F. M. Asst. Dir., Clark School, Hanover, N. H. 

Moriarty, M. M.S. High School, Holyoke, Mass. 3 Magnolia Ave. 

Moritz, Prof. R. E. Univ. of Washington, Seattle, Wash. 

Mor tey, Prof. Frank. Johns Hopkins Univ., Baltimore, Md. 2026 Park Ave. 

Mor tey, Asst. Prof. R. K. Worcester Polytech. Inst., Worcester, Mass. 7 Belvidere Ave. 

Morris, Prof. C. C. Math. and Engg., Ohio State Univ., Columbus, O. 

Morris, Dr. F. R. State Teachers’ and Jr. Coll., Fresno, Calif. State College. 

Morris, Max. Instr., Case School of Appl. Science, Cleveland, Ohio. 

Morris, Prof. RicHarp. Rutgers Coll., New Brunswick, N. J. 76 Lincoln Ave. 

Morrow, E. B. Asst. Headmaster, Gilman Country School, Roland Park, Md. 

5Morscuer, L. N. Master Computer, Technical Staff, Ord. Dept., Aberdeen Proving Ground, 
Md. 

6Morse, D.S. Instr., Cornell Univ., Ithaca, N. Y. 402 Dryden Rd. 

5Morse, Asst. Prof. H. M. Cornell Univ., Ithaca, N. Y. 410 S. Stewart Ave. 

Morton, Asso. Prof. A. B. Georgia School of Tech., Atlanta, Ga. 

®Mossman, Turrza A. Instr., St. Xavier Coll., Chicago, Ill. 4328 Drexel Ave. 

Morts, E. T. Asst. Works Auditor and Paymaster, Oliver Chilled Plow Works, South Bend, 
Ind. 811 Cleveland Ave. 

Mowtron, Prof. E. J. Northwestern Univ., Evanston, Ill. 909 Colfax St. 

Movutrton, Prof. F. R. Astr., Univ. of Chicago, Chicago, IIl. 

MooraD, Prof. Satis. Physics, Imper. Naval Coll., Halki, Constantinople, Turkey. 

5Mouruess, C. A. Geodetic Computer, Coast and Geodetic Survey, Washington, D. C. 

Muir, Sir Toomas. Late Superintendent-General of Educ., Cape Colony, 8. A. Elmcote, 
Sandown Road, Rondebosch, S. A. 

ANNA M. _Instr., William Penn High School, Philadelphia, Pa. 309 W. School Lane, 
Germantown, Pa. 

5Moutuins, Asst. Prof.G. W. Barnard Coll., Columbia Univ., New York, N. Y. Barnard Coll., 
119th St., and Broadway. 

Monroe, Fiorence L. High School, Northampton, Mass. 64 Franklin St. 

3MurnaGuHan, Asso. Prof. F. D. Appl. Math., Johns Hopkins Univ., Baltimore, Md. 

Morray, Prof. D. A. McGill Univ., Montreal, Canada. 

Mussetman, Dr. J. R. Assoc., Johns Hopkins Univ., Baltimore, Md. 

Myers, Prof. G. W. Teaching of Math. and Astr., Univ. of Chicago, Chicago, Ill. 1953 E. 
72d St. 
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Myers, Prof. H. 8S. Southwestern Coll., Winfield, Kans. 


Naver, A. R. Mech. Engr., St. Louis, Mo. 300 Lynch St. 

Nerr, Prof. I. F. Drake Univ., Des Moines, Ia. 2801 Brattleboro Ave. 

Nerxirk, Asst. Prof. L. I. Univ. of Washington, Seattle, Wash. 4723 21st Ave., N. E. 
Netson, Asst. Prof. A. L. Univ. of Michigan, Ann Arbor, Mich. 1208 Olivia Ave. 
Netson, Dr. C. A. Asso. in Math., Johns Hopkins Univ., Baltimore, Md. 

Netson, I. I. Prin. Allan Jr. High School, Austin, Tex. 

™Netson, W. A. High School, Waco, Texas. 

*NewELL, M. J. Twp. High School, Evanston, Ill. 2017 Sherman Ave. 

Newkirk, Dr. B. L. Research Dept., Gen’l Elec. Co., Schenectady, N. Y. 

™NEWLIN, Ruesa L. Instr., Guilford Coll., Guilford College, N. C. 

Newson, Mrs. Mary W. Eureka Coll., Eureka, III. 

Nicuots, Asso. Prof. I. C. Louisiana State Univ., Baton Rouge, La. 
8*Nico.et, Justin. Stud., Extension Dept., Univ. of Wisconsin. 7321 Yale Ave., Englewood 

Sta., Chicago, Ill. 

Noste, Prof. C. A. Univ. of California, Berkeley, Cal. 2224 Piedmont Ave. 

5Noonan, Emma L. Instr., High School, San Francisco, Calif. 1307 Hayes St. 
5NorDGAARD, Prof. M. A. Antioch Coll., Yellow Springs, Ohio. 

Norwoop, C. E. 2 Greenwood Sq., Hyde Park, Mass. 

NyserG, J. A. Instr., Hyde Park High Sch., Chicago, Ill. 1044 E. Marquette Rd. 


Oatessy, Asst. Prof. E. J. New York Univ., New York, N. Y. 202 S. 18th St., Flushing, L. I. 
Otps, Prof. G. D. Amherst Coll., Amherst, Mass. 3 Orchard St. 
Otson, H. L. Instr., Univ. of Michigan, Ann Arbor, Mich. 517 Linden St. 
Otson,{Prof. H. N. Bethany Coll., Lindsborg, Kan. Box 288. 
8OnDRAK, Secy. A. L. Procopius Coll., Lisle, Ill. 
5Ono, YEISUKE. Student, First High School, Tokyo, Japan. 10, Kobinata Dai-Machi, Koi- 
shikawa. 
70’Quinn, R. L. Instr., Louisiana State Univ., Baton Rouge, La. 
6OsBorN, J. O. Instr., Cornell Univ., Ithaca, N. Y. 418 EF. Seneca St. 
10sBoRNE, Prof. G. A. Emeritus, Mass. Inst. of Tech., Cambridge, Mass. 249 Berkeley St., 
Boston, Mass. 
Oscoop, Prof. W. F. Harvard Univ., Cambridge, Mass. 7 Avon Hill St. 
O’SHavucuHnessy, Prof. Louis. Appl. Math., Va. Polytech. Inst., Blacksburg, Va. Box 177. 
4Orr, Prof. L. F. Colegio de San José, Manila, P. I. 
OvEeRMAN, J. R. Head of the Dept. of Math., State Normal Coll., Bowling Green, O. 
Owens, Asst. Prof. F. W. Cornell Univ., Ithaca, N. Y. 110 Westburne Lane. 
50weENs, Dr. Heten B. 110 Westbourne Lane, Ithaca, N. Y. 


PAASWELL, GrorGE. Civ. Engr., New York, N. Y. 212 W. Fordham Rd. 
Pater, Asso. Prof. C. I. Armour Inst. of Tech., Chicago, Ill. 6440 Greenwood Ave. 
Pater, E. 8. Ballistic Engr., Winchester Repeating Arms Co., New Haven, Conn. 1623 
Chapel St. 
Pautmié, Prof. ANNA H. Coll. for Women, Western Reserve Univ., Cleveland, O. 13331 
Forest Hill Ave. 
5Pancoast, Prof. J. W. Guilford Coll., Guilford College, N. C. 
3PaRKER, Prof. W. P. Union Chr. Coll., Pyengyang, Korea, Japan. 
5Parson, S. F. Head of Dept. of Math., No. Ill. St. Normal School, De Kalb, Ill. 305 College 
Ave. 
4Parsons, F. W. Dept. of Math., Franklin High School, Los Angeles, Calif. 5600 Monte Vista 
Street. 
Partripce, Dr. E. A. Science, West Phila. High School for Boys, Philadelphia, Pa. 48th 
and Walnut Sts. 
Patten, Prof. W. E. Tangshan Coll., Tangshan, N. China. 
PaTTENGILL, Asso. Prof. E. A. lowa State Coll., Ames, Ia. 504 Ash Ave. 
®PaTTrERSON, Prof. W. J. Western Univ., London, Ont., Canada. 856 Hellmuth Ave. 
5Prarce, W. H. Head of Dept. of Math., Central St. Normal, Mt. Pleasant, Mich. 
4PeckHaM, Asso. Prof. ANNA B. Denison Univ., Granville, Ohio. 
PrepERSEN, Asst. Prof. F. M. Coll. of the City of New York, N. Y. 452 W. 144th St. 


d, 
id, 

te, 

ne, 

E. 


24 THE MATHEMATICAL ASSOCIATION OF AMERICA 


Peep, Prof. M. T. Emory Coll., Emory University, Ga. 

4PeGcRAM, Prof. ANNIE McK. Greensboro Coll. for Women, Greensboro, N. C. 

Peurson, Asst. Prof. E. W. Univ. of Utah, Salt Lake City, Utah. 

Pei, Asso. Prof. ANNA J. Bryn Mawr Coll., Bryn Mawr, Pa. 

3PELLETIER, Prof. ARTHUR. Higher Alg., Ecole Polytech., Montreal, Can. 228 St. Denis St. 
2Penn, 8. S. 834 Hewitt Pl., New York, N. Y. 

‘Pepper, Epna P. Instr., Western Coll., Oxford, Ohio. 

Perkins, Prof. L. R. Middlebury Coll., Middlebury, Vt. 6 Franklin St. 

Peterson, C. A. V. Electrician, Minneapolis, Minn. 4345 Minnehaha Ave. 

PETTERSEN, Asst. Prin. C. A. Carl Schurz High School, Chicago, Ill. 3922 Lowell Ave. 
5Petrit, Dr. H. P. Instr., Univ. of Illinois, Urbana, Ill. 312 W. Illinois St. 

PuHaten, Asst. Prof. H. R. Armour Inst. of Tech., Chicago, Ill. 6438 Greenwood Ave. 
2PHE.ps, Prof. E. B. U.S. Pub. Health Service, Ridgewood, N. J. 46 Phelps Rd. 
5PuHituips, Prof. E. C. Math. and Astr., Woodstock Coll., Woodstock, Md. 

Puiiuips, Asst. Prof. H. B. Mass. Inst. of Tech., Cambridge, Mass. 

5PutinnEy, W. L. Instr., Worcester Polytech. Inst., Worcester, Mass. 

5Prerce, Asst. Prof. T. A. Univ. of Nebraska, Lincoln, Nebr. 1718 Pepper Ave. 
5Prerson, A. D. Instr., Junior College, Kansas City, Mo. 437 S. Denver. 

Pr Mu Epsiton Fraternity, Secy. of, Syracuse Univ., Syracuse, N. Y. Box 13, Faculty Post 

Office, Hall of Languages. 

3PINCHERLE, Prof. SALVATORE. Univ. of Bologna, Bologna, Italy. 

Pircuer, Prof. A. D. Adelbert Coll., Western Reserve Univ., Cleveland, O. 

Puant, Prof. L. C. Michigan Agric. Coll., East Lansing, Mich. 

7™Piapp, Asst. Prof. E. Marie. Hollins Coll., Hollins, Va. 

3PooLER, L. G. Asst., Columbia Univ. Fayerweather Hall New York, N. Y. 

5Poritsky, Hiniteu. Instr., Cornell Univ., Ithaca, N. Y. 212 Linden Ave. 

5PorterR, C. 8. Instr., Worcester Polytech. Inst., Worcester, Mass. 62 Wachusett St. 
5PortTER, Hucu. Prin., Senior High School, and Dean, Junior Coll., Wichita Falls, Texas. 
Porter, Prof. M. B. Univ. of Texas, Austin, Tex. 

Porter, Asst. Prof. P. C. Baylor Univ., Waco, Tex. 

7Pounp, Dr. V. E. Instr., Univ., of Buffalo, Ridgeway, Ont., Canada. 

Pounper, Asst. Prof. I. R. Univ. of Toronto, Toronto, Canada. 

5PowELSON, InEz D. Instr., in Math., Bakersfield, Calif. Colonial Apts., 1705 B St. 
Preston, AMy F. Public Schs., Columbus, Ohio. 14454% E. Main St. 

Preston, Asst. Prof. J. B. Ohio State Univ., Columbus, O. 290 E. 15th Ave. 
4PrITCHARD, R. V._ Instr., Missouri School of Mines, Rolla, Mo. 

®‘Prum, Prof. Xavier. Columbia Coll., Dubuque, Iowa. Belgian Consul, Dubuque, Iowa. 
Putnam, Prof. T. M. Univ. of California, Berkeley, Cal. 


4Rarrerty, Prof. Patrick. The Ateneo, Manila, P. I. 

RaaspAtg, Asso. Prof. Virarnta. State Normal Coll., Greenboro, N. C. Jamestown, N. C. 

3RamaGk, Dr. C. J. Attorney and Counselor at Law, Saluda, 8S. C. 

5RAMANA-SASTRIN, V. V. Vedaraniam, Tanjore Dt., South India. 

3Ramso, Asst. Prof. Susan M. Smith Coll., Northampton, Mass. 11 Barrett Pl. 

2RamterR, O. J. Instr., Catholic Univ. of America, Washington, D. C. 12 Girard St., N. E. 
Aiding in the U. S. Civil Service Commission. 

RamspELL, Prof. G. E. Bates Coll., Lewiston, Me. 40 Mountain Ave. 

Ramsey, Asst. Prof. ArtHuR. Grove City Coll., Grove City, Pa. Bor 31. 

3RankKIN, J. M. Instr., Coll. of Idaho, Caldwell, Ida. Box 97, R. F. D. 4. 

RankIN, Prof. W. W., Jr. Head of Dept. of Math., Agnes Scott Coll., Decatur, Ga. 

Ransom, Prof. W. R. Tufts Coll., Tufts College, 57 Mass. 29 Sawyer Ave. 

Ranum, Asst. Prof. ArrHuR. Cornell Univ., Ithaca, N. Y. 3 Central Ave. 

Rasor, Prof. 8. E. Ohio State Univ., Columbus, O. 1594 Neil Ave. 

Rawuins, Dr. C. H., Jr. Instr., U. 8. Naval Academy, Annapolis, Md. 13 Franklin St. 

P. L. Instr., Marietta Coll., Marietta, O. 

®ReaGcan, Prof. C. A. Hanover Coll., Hanover, Ind. 

5Reaves, Prof. M. Coker Coll., Hartsville, 8. C. 

Reaves, Prof.S. W. Univ. of Oklahoma, Norman, Okla. 427 Chautauqua Ave. 

5RecHarD, O. H., Jr. Instr., Univ. of Wisconsin, Madison, Wis. 1339 Mound St. 
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Reppick, Prof. H. W. Cooper Union, New York, N. Y. 
Reece, Prof. R. H. New Mexico School of Mines, Socorro, N. M. 
5ReepD, Dr. F. W. Instr., Cornell Univ., Ithaca, N. Y. 320 Elmwood Ave. 
Reep, Asso. Prof. L. J. Biometry and Vital Statistics, Johns Hopkins Univ., Baltimore, Md. 
312 W. Monument St. 
SRees, Asst. Prof. C. J. Delaware Coll., Newark, Del. 
Rees, Asso. Prof. E. L. Univ. of Kentucky, Lexington, Ky. 726 E. Main St. 
Reeve, W. D. Principal and Head Math. Dept., Univ. High School, Univ. of Minnesota, 
Minneapolis, Minn. 
5Reip, Criarr. Instr., Univ. of Michigan, Ann Arbor, Mich. 110 Davis Ave. 
“Rew, Prof. L. W. Haverford Coll., Haverford, Pa. 
Rettiy, Asso. Prof. J. F. State Univ. of Iowa, Iowa City, Ia. Room 212, Physics Bldg. 
Remick, Prof. B. L. Kansas State Agric. Coll., Manhattan, Kan. 613 Houston St. 
5RENNER, THERESA M. Instr., Blackburn Coll., Carlinville, Ill. 324 N. Oak St. 
Reaqua, Prof. Emma M. Hunter Coll., New York, N. Y. 
SREUTERDAHL, Pres. ARviD. Ramsey Inst. of Tech., St. Paul, Minn. 222 Otis Ave. 
Reryno tps, Asst. Prof. C. N., Jr. Univ. of West Virginia, Morgantown, W. Va. 659 Jones Ave. 
Reyno.ps, Asso. Prof. F. G. Coll. of the City of New York, New York, N. Y. St. Nicholas 
Terrace and 138th St. 
REYNOLDs, Asso. Prof. J. B. Math. and Astr., Lehigh Univ., Bethlehem, Pa. 721 W. Broad St. 
’Rice, Asst. Prof. Harris. Worcester Polytechnic Inst., Worcester, Mass. Station C. 
5Ricr, Dr. J. N. Instr., Catholic Univ., Washington, D.C. 1315 Otis St., N. E. 
3Ricre, L. H. Instr., Mass. Inst. of Tech., Cambridge, Mass. 
Prof. A. Bishop’s Coll., Lennoxville, Quebec, Canada. 
8RicHARDSON, Prof. C. H. Georgetown Coll., Georgetown, Ky. 
Ricuarpson, M. R. 618 MeMannen St., Durham, N. C. 
RicHarpson, Prof. R. G. D. Brown Univ., Providence, R. I. 
Ricuert, Prof. D. H. Math. and Astr., Bethel Coll., Newton, Kan. 
Ricumonp, H. W. Fellow and Lecturer, King’s Coll.; Lecturer, Univ. of Cambridge. King’s 
College, Cambridge, England. 
RickarpD, Asst. Prof. Hortense. Ohio State Univ., Columbus, O. 333 W. 10th Ave. 
Riper, Asso. Prof. P. R. Washington Univ., St. Louis, Mo. 
RipGaway, Prof. C. B. Retired, Univ. of Wyoming. 49 Bradford St., Dover, Del. 
Retz, Prof. H. L. Univ. of Iowa, Iowa City, Ia. 128 EF. Fairchild St. 
Ria@s, Prof. N. C. Appl. Mechanics, Carnegie Inst. of Tech., Pittsburgh, Pa. 
Rutey, Prof. J. L. Jun. Agric. and Mech. Coll., Stephenville, Tex. Box 171. 
Ristey, Prof. W. J. Head of Dept. of Math., Colorado School of Mines, Golden, Colo. 
2RITTENHOUSE, W. H. 4133 N. Ninth St., Philadelphia, Pa. 
Roacu, O. A. 401 Cedar St., San Antonio, Tex. 
5Ross, J. M. Head of Dept. of Math., High School, Everett, Wash. 1901 Lombard Ave. 
Rossins, Asst. Prof. C. K. Purdue Univ., W. LaFayette, Ind. 418 Vine. 
Rossins, Asst. Prof. R. B. Univ. of Michigan, Ann Arbor, Mich. 1113 Ferdon Road. 
Rosert, Asso. Prof. H. M., Jr. U.S. Naval Acad., Annapolis, Md. 214 Prince George St. 
Roperts, Prof. Marta M. Iowa State Coll., Ames, Ia. 219 Ash Ave. 
3ROBERTSON, PERciIVAL. Instr., The Principia, St. Louis, Mo. 
Rosinson, Fannie H. High School, Bangor, Me. 142 Hammond St. 
TRosinson, Asso. Prof. G. E. Univ. of British Columbia, Vancouver, B. C., Canada. 
®Ropinson, H. A. Student, Johns Hopkins Univ., Baltimore, Md. 
5Rosison, Dr. G. M. Instr., Cornell Univ., Ithaca, N. Y. White Hail. 
S5RocKwELL, C. P. Actuary, Texas Dept. of Ins. and Banking, Austin, Tex. 107 E. 15th St. 
RopceErs, Prof. T. G. New Mexico Normal Univ., East Las Vegas, N. M. 1018 4th St. 
Rog, Prof. E. D., Jr. John Raymond French Prof. of Math. and Director of the Observatory, 
Syracuse Univ., Syracuse, N. Y. 123 W. Ostrander Ave. 
1Rorser, H. M. Bureau of Standards, Washington, D. C. 
Roever, Prof. W. H. Washington Univ., St. Louis, Mo. 
Roman, Dr. Irwin. Instr., Northwestern Univ., Evanston, Ill. 101 Haven House. 
S5Romia, Supt. L. V. Payne, Ohio. 
Root, Prof. R. E. Mech. and Engg. Math., Post Grad. Dept., U. S. Naval Acad., Annapolis, 
Md. 7 Franklin St. 
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Rose, KATHLEEN M. Teacher, High School, Sudbury, Ont., Canada. Box 1202. 

RosesrueH, Prof. T. R. Elec. Engg., Univ. of Toronto, Toronto, Canada. 92 Walmer Rd. 

1ROsENBACH, J. B. Instr., Carnegie Inst. of Tech., Pittsburgh, Pa. 237 Emerson St. 

RosenBAuM, Dr. JosepH. Bloomfield, Conn. 

Rornrock, Prof. D. A. Indiana Univ., Bloomington, Ind. 1000 Atwater Ave. 

Rowe, Prof. J. E. Head of Dept. of Math., Coll. of William and Mary, Williamsburg, Va. 

5Rusy, Saran A. Head of Dept. of Math., Jefferson High School, Portland, Ore. 410 Harrison 
St., Apt. 55. 

Rownnino, Prof. T. R. Univ. of Michigan, Ann Arbor, Mich. 1019 Michigan Ave. 

Rusk, Prof. W. J. Math. and Astr., Grinnell Coll., Grinnell, Ia. 1415 Park St. 

’RussELL, Prof. H. E. Univ. of Denver, Denver, Col. 

RusseE.., Asso. Prof. W. P. Pomona Coll., Claremont, Cal. 

RutiepGe, Dr. Grorce. Instr., Mass. Inst. of Tech., Cambridge, Mass. 28 Chatham St. 

5Ryan, Prof. W. J. St. Louis Univ., St. Louis, Mo. 
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SarrorpD, Prof. F. H. Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 

4Sace, Asso. Prof. J. R., Jr. Iowa State Coll., Ames, Ia. 2227 Knapp St. 

5Sacen, G. O. Asst., Univ. of Calif., Berkeley, Calif. Box 261, Blythe, Calif. 

5SALDANHA, Prof. Cuas. The Karnatak College, Dharwar, Bombay Pres., India. 

5SALKOVER, Meyer. Instr., Univ. of Cincinnati, Cincinnati, Ohio. 17 Juergens Ave. 

5SaNDERS, Prof. Bernice. Wilberforce Univ., Wilberforce, Ohio. Boz 8. 

2SanpeErs, Prof. 8. T. Louisiana State Univ., Baton Rouge, La. 714 Mills Ave. 

SAUREL, Prof. Paun. Coll. of the City of New York, New York, N. Y. 

Saxer, Prof. A. H. Utah Agric. Coll., Logan, Utah. 

ScarsorouaH, Prof. J. H. State Normal School, Warrensburg, Mo. 

5Scuick, Asso. Prof. Minna J. Univ. of the Philippines, Manila, P. I. Dept. of Math. 

Scumati, C. N. Public School No. 69, Borough of Manhattan, New York, N.Y. 103 W. 118th 
St. 

ScHMIEDEL, Prof. Oscar. Nebr. Wesleyan Univ., University Place, Nebr. Box 223. 

®ScHOONMAKER, Prof. Hazen E. Head of Dept. of Math., Western Coll., Oxford, Ohio. 

5ScHORLING, RALEIGH. Prin., and Head of Dept. of Math., The Lincoln School, New York, 
N.Y. 425 W. 123rd St. 

ScHoTTENFELS, InA M. 5525 Kimbark Ave., Chicago, IIl. 

5ScHREIBER, E. W. Head of Dept. of Math., Proviso Twp., High School, Maywood, Ill. 406 
S. Second St. 

5Scuus, Pincus. Instr., Hebrew School, Newark, N. J. 170 EF. Broadway, New York, N.Y. 

5ScHUERMAN, Dean W. H. Dean of Engg. and Prof. of Pure and Applied Math., Vanderbilt 
Univ., Nashville, Tenn. 

Scuuy.er, Etmer. Bay Ridge High School, Brooklyn, N. Y. 87 71st St. 

Scuweitzpr, Dr. A. R. 452 Oakdale Ave., Chicago, Il. 

Scott, Prof. CHartotre A. Bryn Mawr Coll., Bryn Mawr, Pa. 233 Roberts Rd. 

Scott, Prof.G. H. Math. and Physics, Illinois College, Jacksonville, Ill. 830 Grove St. 

Srs, Prof. T. J. J. U.S. Navy, Naval Observ., Mare Island, Cal. 

6Semuin, Prof. Josep. Physics, Alfred Univ., Alfred, N. Y. 

5SexryamMa, Tsutomi. Teacher of Math., Kasukahe Middle School, Shinozu-mura, Minami- 
saitame-gari, Saitama-ken, Japan. 

SELLEw, Prof. G. T. Knox Coll., Galesburg, IIl. 

Sensenia, Dr. Wayne. 309 Bangor Road, Cynwyd, Pa. 

Seubert, G. A. Instr., Univ. of Kentucky, Lexington, Ky. 138 State St. 

®SewE tt, Prof. S. M. Southwest Texas State Normal Coll., San Marcos, Tex. 400 N. Guada- 
lupe St. 

5SHACKELFORD, Prof. W.G. Dean and Prof. of Math., Lynchburg Coll., Lynchburg, Va. Staf- 
ford St. 

®SHAFFER, LEONARD. Instr., New Hampshire Coll., Durham, N. H. 

SHannon, Dean J. I. Physics, St. Louis Univ., St. Louis, Mo. 215 N. Grand Ave. 

®Suaus, H. C. Instr., Harvard Univ., Cambridge, Mass. 26 Conant Hall. 

6SHeets, Asst. Prof. R. A. Denison Univ., Granville, Ohio. Box 784. 

Suetpon, Prof. E.W. Univ. of Alberta, Edmonton South, Alb., Canada. 

Suenton, Dr. W. F. | Instr., U. S. Naval Acad., Annapolis, Md. & Thompson St. 


| 
i 
Hy 


1 


th 


I- 


f- 


THE MATHEMATICAL ASSOCIATION OF AMERICA 27 


6SHEPpPARD, N. E. Lecturer in Math. and Mech., Univ. of Toronto, Toronto, Ont., Canada. 
7SHEPPARD, Prin. R.S. High School, Strathcona, Alb., Canada. 11032 85th Ave. 
5SHerk, Prof.W.H. Head of Dept. of Math., Univ. of Buffalo, Buffalo, N. Y. 367 W. Dela- 
van Ave. 
’SHeRwoop, Asso. Prof. G. E. F. So. Calif. Branch, Univ. of California, Los Angeles, Calif. 
1319 Lucille Ave. 
5SHIBxI, JaBir. Instr., Penn. State Coll., State College, Pa. 
Surrk, Prof. J. A. G. State Man. Tr. Normal School, Pittsburg, Kan. 116 E. Lindberg. 
SHIVELY, Pres. L. S. Mount Morris Coll., Mount Morris, Ill. 
18Hook, C. A. Instr., U. S. Naval Acad., Annapolis, Md. 16 Hill St. 
5SHook, Prof. G. A. Phys. and Math., Wheaton Coll., Norton, Mass. Boz -4. 
Snort, C. A. Mgr. Bakelite Dept., Continental Fibre Co., Newark, Delaware. 
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ZEIGEL, Dean W. H. State Teachers’ Coll., Kirksville, Mo. 502 S. Stanford St. 
2ZELDIN, Dr. 8. D. Instr., Mass. Inst. of Tech., Cambridge, Mass. 

LAuRIN. Instr., Bedales School, Petersfield, Hants, Eng. 

ZIMMERMAN, Prof. Joun. Dubuque German Coll., Dubuque, Ia. 1089 Glen Oak Ave. 
ZiweEt, Prof. ALEXANDER. Univ. of Michigan, Ann Arbor, Mich. 4532 Packard St. 
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INSTITUTIONAL MEMBERS. 


4UNIVERSITY OF ARIZONA, Tucson, Ariz. 

2UNIVERSITY OF ARKANSAS, Fayetteville, Ark. 
5OccIDENTAL Los Angeles, Calif. 

University oF St. Francis Xavier, Antigonish, N. S., Can. 
TUNIVERSITY OF CoLoraADO, Boulder, Colo. 

WESLEYAN University, Middletown, Conn. 
3GEORGETOWN UNIversITy, Washington, D. C. 
1GEORGE WASHINGTON University, Washington, D. C. 
University or Georata, Athens, Ga. 

Armour INSTITUTE OF TECHNOLOGY, Chicago, IIl. 
6CRANE JUNIOR CoLLEGE, Chicago, Ill. 

7De Paut University, Chicago, III. 

6Sr. Xavier Chicago, Il. 

University oF Cuicaao, Chicago, II. 
NORTHWESTERN University, Evanston, III. 

3KNnox Galesburg, IIl. 

University oF Urbana, III. 

Purpvur University, LaFayette, Ind. 

OF Notre Damp, Notre Dame, Ind. 

5ST. MAry-OF-THE-Woops St. Mary-of-the-Woods, Ind. 
Iowa State Ames, Ia. 

1DRAKE UNIVERSITY, Des Moines, Ia. 

Strate University or Iowa, Iowa City, Ia. 

587T. Benepict’s Atchison, Kans. 
University or Kansas, Lawrence, Kan. 

°2StatTe AGRICULTURAL CoLLEGE, Manhattan, Kan. 
1Boston University, Boston, Mass. 

SHARVARD CoLLEGE, Cambridge, Mass. 

1WELLESLEY CoLLEeGE, Wellesley, Mass. 

1WoRCESTER PoLyTEecHNIc InstiTUTE, Worcester, Mass. 
ALBION CoLLEeGE, Albion, Mich. 

University oF MicuiGcan, Ann Arbor, Mich. 
I1MICHIGAN AGRICULTURAL COLLEGE, East Lansing, Mich. 
KALAMAZOO CoLLEGE, Kalamazoo, Mich. 

S8MicHIGAN State NorMAL Ypsilanti, Mich. 
4St. Northfield, Minn. 

Benepict’s St. Joseph, Minn. 

2CoLLEGE OF St. Teresa, Winona, Minn. 
2CULVER-STOCKTON CoLLEeGE, Canton, Mo. 

5STEPHENS JUNIOR CoLLEGE, Columbia, Mo. 
University or Missouri, Columbia, Mo. 

CENTRAL CoLLeGE, Fayette, Mo. 

WASHINGTON UNIvERsITY, St. Louis, Mo. 

University oF Montana, Missoula, Mont. 
2UNIVERSITY OF NEBRASKA, Lincoln, Neb. 

CREIGHTON UNIVERSITY, Omaha, Neb. 

5New HampsuHire Durham, N. H. 
1DaRTMOUTH CouLEGE, Hanover, N. H. 

Rutaers New Brunswick, N. J. 
1PRINCETON UNIVERSITY, Princeton, N. J. 
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INSTITUTIONAL MEMBERS (continued). 


3New Mexico Norma University, Las Vegas, N. M. 
New York State Co.tieceE ror Teacuers, Albany, N. Y. 
4ADELPHI CoLLEGE, Brooklyn, N. Y. 
4Canisius Buffalo, N. Y. 
UNIVERSITY OF BuFFALo, Buffalo, N. Y. 
COLLEGE, Clinton, N. Y. 
1ELMIRA Elmira, N. Y. 
COLLEGE OF THE City or New York, New York, N. Y. 
1CoLuMBIA University, New York, N. Y. 
THE Cooper Union, New York, N. Y. 
INEw YorkK University, New York, N. Y. 
1UNIVERSITY OF RocHeEsTER, Rochester, N. Y. 
1Union Schenectady, N. Y. 
5UNIVERSITY OF CINCINNATI, Cincinnati, Ohio. 
Case ScHooL OF APPLIED SCIENCE, Cleveland, Ohio. 
Western Reserve University, Cleveland, Ohio. 
WESLEYAN University, Delaware, Ohio. 
Kenyon Gambier, Ohio. 
3DENISON UnIveErsITY, Granville, Ohio. 
OBERLIN CoLLEGE, Oberlin, Ohio. 
CoLLEGE OF Wooster, Wooster, Ohio. 
SAnTIOCH CoLLEGE, Yellow Springs, Ohio. 
SSOUTHEASTERN STATE NorMAL Scuoot, Durant, Okla. 
1LAFAYETTE COLLEGE, Easton, Pa. 
2HAVERFORD Haverford, Pa. 
1LEHIGH UNIVERSITY, South Bethlehem, Pa. 
SwarTHMORE CoLLEeGE, Swarthmore, Pa. 
1WASHINGTON AND JEFFERSON COLLEGE, Washington, Pa. 
T7PROVIDENCE COLLEGE, Providence, R. I. 
5NORTHERN NORMAL AND INDUSTRIAL ScHOOL, Aberdeen, 8. Dakota. 
VANDERBILT University, Nashville, Tenn. 
University or Texas, Austin, Tex. 
5East Texas NorMAt Commerce, Tex. 
SouTHERN Mertuopist University, Dallas, Tex. 
Baytor University, Waco, Tex. 
3UNIvERSITY OF Uran, Salt Lake City, Utah. 
Mippiesury Middlebury, Vt. 
6VirGIniA Potytecunic Institute, Blacksburg, Va. 
UNIVERSITY OF VirGINiIA, University, Va. 
SCOLLEGE OF WILLIAM AND Mary, Williamsburg, Va. 
UNIVERSITY OF WASHINGTON, Seattle, Wash. 
4BETHANY COLLEGE, Bethany, W. Va. 
5UNIVERSITY OF Wyoming, Laramie, Wyo. 
West Cuina Union University, Chengtu Sze Chwan, West China. 
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GEOGRAPHICAL DISTRIBUTION OF INDIVIDUAL MEMBERS. 


UNITED STATES AND CANADA. 


ALABAMA. (5) 


Avupurn. Crenshaw, R. 8S. Underwood. 
BrrMINGHAM. Eagles, W. A. Moore. 


University. Fort. 


ARIZONA. (3) 


FLAGSTAFF. 
TUCSON. 


Lampland. 
Cresse, Leonard. 


ARKANSAS. (6) 


ARKADELPHIA. Mooney. 

FAYETTEVILLE. J. E. Davis, Droke, A. M. 
Harding, Hughes. 

Littte Rock. Bigbee. 


CALIFORNIA. 


Apin. H. E. Anderson. 

ALAMEDA. Haworth. 

ALHAMBRA. H. F. Weeks. 

BAKERSFIELD. Powelson. 

BERKELEY. Bernstein, Cajori, Haskell, Irwin, 
Lehmer, A. L. McCarty, E. J. McFarland, 
Noble, Putnam, P. Sperry, A. R. Williams, 


(63) 


Wong. 

BuiyTHE. Sagen. 

CuarEMontT. G. E. Berry, Brackett, W. P. 
Russell. 

Davis. Titus. 

Fortuna. F. M. Gibson. 

Fresno. W. A. Austin, F. R. Morris. 

La McEwen. 


Los ANGELES. J. R. Campbell, Collier, Daus, 
Glazier, James, Parsons, Sherwood, Show- 
man, Temple, Touton, Willett. 

Mare See. 

Mitts Cotuece. Alderton. 

Mountain View. Urner. 

G. Allen. 

Pato Auto. Hoskins. 

PasaDENA. Birchby, 
C. Wolfe. 

PIEDMONT. 

Point Loma. 

REDLANDS. Whiton. 

Sauinas. Walter. 

San Dreco. Klauber, Livingston. 

San Francisco. Gilbert, Libby, Noonan. 


Van Buskirk, Wear, 


Stafford. 
Dick. 


San Jose. Corbin. 

Santa Ana. Whiting. 

Santa Maria. Funk. 

SoutH Pasapena. K. M. Meek. 

Stanrorp University. Blichfeldt, R. L. 
Green, Moreno. 


Wauittier. Skarstedt, H. N. Wright. 
CanaDa. (45) 
Epmonton. D. E. Mitchell. 
Epmonton, J. W. Campbell, Kil- 
lam, Sheldon. 
Hauirax. Warne. 
Kineston. Gummer, Johnston, Matheson, 


N. Miller. 

KitTcHENER. Forsyth. 

LENNOXVILLE. A. V. Richardson. 

Lonpon. Kingston, Patterson, E. T. White, 
A. Woods. 

MONTREAL. 
letier. 

Otrawa. Dube, G. R. Smith. 

Point Grey. E. E. Jordan. 

Port CotBorne. Kinnear. 

QuEBEc. Tremblay. 

Reaina. J. E. Campbell. 

SASKATOON. Barnett, Ling. 

Stratucona. R. 8. Sheppard. 

Supspury. Rose. 

Toronto. Beatty, De Lury, Dobson, Fields, 
Findlay, Gray, Keith, Mackenzie, Pounder, 
Rosebrugh, N. E. Sheppard, Skirrow. 


Beaupré, Léveillé, Murray, Pel- 


Vancouver. D. Buchanan, G. E. Robinson. 
WInnipec. Warren. 
WoLFVILLE. Coit. 
CoLoraDo. (23) 
BoutpeR. DeLong, Hutchinson, Kendall, 


Lester, Light, C. S. Sperry. 

Canon City. MeNatt. 

Cotorapo Springs. Albright, Loud, Sisam, 
Wapple. 

Denver. E. L. Brown, F. L. Carmichael, 
Dostal, Fitch, Gorrell, Howe, H. E. Russell. 

Fort S. L. Macdonald. 

Gotpen. J. R. Everett, Risley. 

GREELEY. Finley. 

Loretto. Sr. Bernadita. 
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ConNECTICUT. (27) 


BLOOMFIELD. Rosenbaum. 

GREENWICH. R. H. Hall. 

Hartrorp. A. H. Andrews, Fischer, Flynn, 
Welling. 

LitcHFiELD. M. M. Smith. 

MippLetown. Camp, Howland, Mathews. 

New Haven. Barney, E. W. Brown, H. T. 
Burgess, Crum, Kovarik, Longley, Meek, 
Mikesh, Miles, E. S. Palmer, P. F. Smith, 
Tracey, Uhler, Whittemore, W. A. Wilson. 

New Lonpon. Dimick, Leib. 


DELAWARE. (4) 


Dover. Ridgaway. 
Newark. Harter, C. J. Rees, C. A. Short. 


District or CotumBIA. (29) 


Landry. 

Curvy Cuase. Heal. 

Wasuineton. O. 8. Adams, Archer, Arnaud, 
Ashmun, Avers, Bauer, Beall, W. H. Bixby, 
Cromwell, Darling, H. English, Garner, W. 
M Hamilton, Hodgkins, Ingels, W. D. Lam- 
bert, Mangold, McKnight, Mourhess, Ram- 
ler, J. N. Rice, Roeser, Van Orstrand, C. B. 
Watts, Woodard, Woodward, Woolard. 


Fuoripa. (4) 


GAINESVILLE. Hale, T. M. Simpson. 
LAKELAND. Weber. 
TALLAHASSEE. Waits. 


Georaia. (22) 


ATHENS. Barrow, J. P. Hill, R. P. Stephens, 
A. H. Stevens. 

ATLANTA. P.L. Armstrong, Boerckel, Driscoll, 
Morton, Skiles, D. M. Smith, Trawick, R. 
I. White, E. B. Wilson. 

Decatur. F. Field, Gaylord, W. W. Rankin. 

Emory University. Messick, Peed. 

Macon. Hinton, Holder. 

Rome. Hightower. 

Surrency. Brindle. 


IpaHo. (1) 
CALDWELL. J. M. Rankin. 


Inurnors. (115) 


Asinapon. Whitted. 

Auton. E. L. Carr. 

Buurrs. C. C. Carter. 

CARLINVILLE. Renner. 

CuHampaicn. Crathorne, Graesser, Stetson. 
CHARLESTON. Modesitt, E. H. Taylor. 


Cuicaco. Abrams, E. M. Allen, Ballantine, 
Bliss, Butler, Chin, Cobb, Dickson, Don- 
nelly, Z. Ferguson, M. Hunt, Ingraham, 
Jarrett, J. H. Jones, Kanies, Kinney, Krath- 
wohl, Latimer, Laves, Logsdon, A. C. Lunn, 
MacMillan, Miser, E. H. Moore, Mossman, 
F. R. Moulton, G. W. Myers, Nicolet, Ny- 
berg, C. I. Palmer, Pettersen, Phalen, Schot- 
tenfels, Schweitzer, Slaught, S. S. Stahl, 
Staley, Van der Vries, Wilczynski, Yanney, 
J. W. A. Young. 

Decatur. Bellis. 

De Kats. Parson. 

Eureka. Newsom. 

Evanston. D. F. Campbell, Connelly, Cur- 
tiss, Doll, Furrey, Holgate, R. L. Jackson, 
KE. J. Moulton, Newell, Roman, Vass, R. E. 
Wilson, Mrs. F. E. Wood. 

Freeport. LEichelberger, Mensenkamp. 

GALEsBURG. Heren, Sellew. 

GREENVILLE. Dilbeck, M. G. Smith. 

JACKSONVILLE. M. Anderson, English, G. H. 
Scott. 

JourtT. C. H. Jones, E. L. Thompson. 

LAKE Forest. M. M. Johnson, MeNeill. 

La Saute. Carus. 

LEBANON. Stowell. 

Lincotn. Denny. 

Liste. Fleisig, Ondrak. 

Maywoop. Schreiber. 

Monmovuts. Winbigler. 

Mount Morris. Shively. 

NAPERVILLE. Coultrap. 

Oak Park. Escott. 

OrtEans. J. T. Holmes. 

Peoria. Comstock. 

Rockrorp. B. I. Miller. 

Rock Isuanp. Cederberg. 

TAYLORVILLE. Dappert. 

Ursana. Bagby, H. W. Bailey, Blumberg, C. 
C. Camp, R. D. Carmichael, Coble, Emch, 
M. G. Haseman, Hoover, Kempner, Lytle, 
E. W. Martin, G. A. Miller, H. P. Pettit, 
Steimley, Townsend, B. M. Turner, Wagner, 
Wahlin, Wylie. 

WHEATON. Garlough. 


INDIANA. (34) 


Bioomineton. Davisson, Hanna, Hennel, 
Rothrock, K. P. Williams, H. E. Wolfe. 

Cotumsia City. Knisely. 

CRAWFORDSVILLE. Cragwall. 

F. Long. 

FRANKLIN. Heath. 

GosHEeN. Lehman. 

Hanover. Reagan. 

Hartrorp City. Clevenger. 

Inpranapouis. Aley, E. N. Johnson. 
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THE 
Nortu MancHester. Dotterer. 
Notre Dame. Caparo, Maurus, McCue. 


RicuMonp. Grant. 

SoutH Motts. 

Terre Haute. Edington, Sousley. 

West LaFayetre. E. M. Berry, Doan, 
Graves, Hadley, Hazard, Hodge, Knox, 
Lyons, C. K. Robbins, R. B. Stone, Zehring. 


Towa. (45) 


Ames. Blakslee, Colpitts, Daniells, Ernsber- 
ger, Farnum, Gouwens, Kiefer, McKelvey, 
Mrs. McKelvey, Pattengill, Roberts, Sage, 
E. R. Smith, Snedeecar, Woodrow, A. L. 
Young. 

Cepar Fats. Condit, Wester. 

Cepar Rapips. L. M. Coffin. 

DecoraH. Strom. 

Des Mornes. Corey, Neff. 

Dusvaue. Prum, Zimmerman. 


Fayette. Deming, Simonson. 
GRINNELL. Albert, McClenon, Rusk. 
Hopkinton. Earhart. 


INDIANOLA. C. W. Emmons. 

Iowa Crty. R. P. Baker, Chittenden, Jeffers, 
Reilly, Rietz, Weida, W. H. Wilson. 

Mr. PLEASANT. King. 

Mount Vernon. McGaw. 

Muscatine. Stein. 

OsKaLoosa. S. M. Hadley. 

Stoux City. Graber, Van Horne. 


WELLMAN. Kreth. 

Kansas. (37) 
Bautpwin. Garrett, Woodyard. 
Emporia. Lindquist. 
HALsTEAD. Burrows. 


HicHuanpD. T. B. Henry. 

Kansas Ciry. L. T. Dougherty, Helwig. 

Lawrence. Ashton, Bagley, Black, R. H. 
Carpenter, H. E. Jordan, Lefschetz, McLat- 
chey, U. G. Mitchell, G. W. Smith, Stouffer, 
J. J. Wheeler. 

LinpsporG. A. Marm, H. N. Olson. 

Manuatran. W. H. Andrews, E. Hyde, 
C. F. Lewis, Remick, Stratton, A. E. White. 


Newton. Richert. 

Orrawa. Loewen. 

Pirrspurc. W. H. Hill, Shirk. 

Steruina. T. Bell. 

Topeka. Harshbarger. 

Wicuita. Hoare, W. O. Mendenhall, O. D. 
Swanson, Titt. 

WINFIELD. Myers. 


Kentucky. (12) 


Bow.ine GREEN. Ayres. 
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J. W. Taylor. 
Crooks. 
C. H. Richardson. 


CYNTHIANA. 

DANVILLE. 

GEORGETOWN. 

HENDERSON. Georges. 

Lexincton. R. V. Blair, Boyd, J. M. Davis, 
Downing, Le Stourgeon, Rees, Seubert. 


Lovuistana. (9) 


Baton Rovuce. Nichols, O’Quinn, 8. T. San- 
ders. 

New Orueans. H. E. Buchanan, Dinwiddie, 
A. M. Howe, Anna Many, Spencer. 


PINEVILLE. C. D. Smith. 


Maine. (10) 


F. H. Robinson. 
Hammond, Moody. 
A. 8. Adams. 

Ramsdell. 


BANGOR. 
BRUNSWICK. 
BuckKSPoORT. 
LEWISTON. 


Orono. Bryan, J. N. Hart. 
Watervitte. Ashcraft, B. E. Carter, Trefe- 
then. 


MARYLAND. (89) 


ABERDEEN PROVING GROUND. 
Morscher, St. Clair. 

Annapouis. E. A. Bailey, Bingley, Bramble, 
J. A. Bullard, Capron, Clements, Dederick, 
Dillingham, Eppes, Gaver, Hemke, Mayer, 
Rawlins, Robert, Root, Shenton, C. A. Shook. 

BattimMoreE. Bacon, Cohen, Harrington, Harry, 
Hulburt, F. P. Lewis, F. Morley, Murnaghan, 
Musselman, C. A. Nelson, Reed, H. A. Rob- 
inson, Thomsen. 

CHESTERTOWN. J.S. W. Jones. 

FrepDeErIckK. L. O. Brown. 

Hyattsvitte. R. H. Somers. 

ROLAND Park. Morrow. 

Woopstocx. E. C. Phillips, J. P. Smith. 


C. H. Davis, 


MassacuusetTts. (91) 


AmuerstT. Esty, F. C. Moore, Olds. 
Boston. Brigham, Bruce, G. W. Evans, Gould, 
Sr. Laurentine, Mode, Norwood, Osborne, 


E. B. Wilson. 


BricHTon. Downey. 
Brookuine. A. L. Miller. 
Camprivce. F.H. Bailey, Beatley, Beckwith, 


Birkhoff, Bradley, Coolidge, Franklin, Gara- 
bedian, Graustein, E. V. Huntington, Jordan, 
Kellogg, Kennelly, Lipka, C. L. E. Moore, 
Osgood, H. B. Phillips, L. H. Rice, Rutledge, 
Shaub, J. S. Taylor, Tyler, J. L. Walsh, R. 
R. Wood, F. S. Woods, Zeldin. 

CuestnuT Hitt. Kelly. 

Dorcuester. Sullivan. 

EveretT?r. Bryant. 
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FRAMINGHAM. Hazeltine. 

Card. 

Hotyoxe. Moriarty. 

LAWRENCE. Lord. 

Mount Hermon. Wagar. 

NewsuryportT. Steck. 

Newton. Tobin. 

NortTHAMPTON. R. Benedict, Munroe, 
Rambo, R. G. Wood. 

Norton. Shook. 

PITTSFIELD. Washburne. 

SoMERVILLE. Douglass. 

Sourn Doak, Hazlett, E. N. Mar- 
tin, S. E. Smith. 

SPRINGFIELD. Marsh. 

Turts Bush, Mergendahl, Ransom, 
Wilkins. 

Watertown. Haigler. 

WELLESLEY. Copeland, McGavock, Merrill, 
Clara E. Smith, Stark, Vivian, R. Willis, E. 
R. Worthington, M. M. Young. 

West Newsury. Carleton. 

Wiuuiamstown. Agard, Dodd, Hardy, V. H. 
Wells. 

Wosurn. Mrs. C. R. Adams. 

Worcester. Gay, Melville, R. K. Morley, 
Phinney, C. S. Porter, H. Rice, A. G. Web- 
ster, A. H. Wheeler, F. B. Williams. 


MicnHican. (42) 


Ausion. F. E. Field, Sleight. 

Atma. Howie. 

Ann Arsor. Anning, Barnard, Bradshaw, H. 
C. Carver, Denton, P. Field, W. B. Ford, 
J. W. Glover, Hildebrandt, Hopkins, M. F. 
Johnson, Karpinski, Markley, A. L. Nelson, 
H. L. Olson, Reid, R. B. Robbins, Running, 
Simmons, Ziwet. 

Detroit. Baldwin, Darnell, Thome. 

East Lansing. Crowe, Emmons, V. G. 
Grove, Plant, Speeker. 

Fenton. Tryon. 

Herron. 

Houuanp. Lampen. 

Katamazoo. J. P. Everett, T. O. Walton, C. 
B. Williams. 

MarqQuetre. Spooner. 

Mount Pueasant. Pearce. 

Sturais. Steirnagle. 

Barnhill, Lyman. 


MINNESOTA. (33) 


CoLLEGEVILLE. Hansen. 
Sr. Brigetta, Caffrey. 
Freier. 

Heron Lake. L. E. Lunn. 


Mrinneapouis. Beal, Brink, Brooke, Bussey, 
Dalaker, Gibbens, W. L. Hart, Herrick, D. 
Jackson, Kirchner, Maizlish, Peterson, Reeve, 
Shuman, Shumway, Thorp, Underhill, Wilcox. 

MooreseaD. Wollan. 

NorTHFIELD. Gingrich, M. B. White. 

Sr. Paut. Brasch, R. A. Johnson, Kingery, 
Reuterdahl, F. J. Taylor. 

Virainta. C. L. Hancock. 

Winona. French. 


Mississippi. (4) 


Curnton. Hitt. 

JACKSON. Babbitt. 
JONESTOWN. Barr. 
University. Hume. 


Missouri. (45) 


Care GrrarpEau. B. F. Johnson, E. H. 
Thomas. 

Cotumsia. E. Allen, Basye, Callaway, Cole, 
Dale, Hedrick, Ingold, W. D. A. Westfall. 

Fuiton. Sweazey. 

Kansas City. A. C. Andrews, B. J. Brown, 
Cutting, Kent, Luby, Pierson. 

KrrkKsvILLE. Cosby, Epperson, Jamison, Zei- 
gel. 

Liserty. Fleet. 

PARKVILLE. R. A. Wells. 

Rouua. Pritchard. 

SPRINGFIELD. Finkel, W. N. Thompson. 

Sr. Louis. Ammerman, Brennan, A. Davis, 
Dunkel, A. H. Huntington, Jaeger, Nauer, 
Rider, Robertson, Roever, Ryan, Shannon, 
E. Stephens, E. A. Weeks, J. M. Young. 

Tarkio. Jenison. 

WarRENSBURG. Scarborough, Urban. 

WARRENTON. Knorr. 


Montana. (4) 


Bozeman. McSweeny. 
Guascow. Calderwood. 
Missou.ta. Carey, Lennes. 


NEBRASKA. (12) 


BetHany. Fitzpatrick. 

Creresco. L. C. Walker. 

Crete. J. N. Bennett. 

Hastines. MeDill. 

Lincotn. Brenke, Candy, Gaba, Pierce. 
Omana. H. A. Campbell, Wilmer. 
University Piace. Schmiedel. 

York. Feemster. 


Nevapa. (1) 


Reno. Haseman. 
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New HampsHire. (12) 
Duruam. Shaffer, Slobin. 
Exeter. Sweet. 
Hanover. Beetle, Bill, B. H. Brown, C. H. 


Forsyth, Mathewson, Morgan, Silverman, 
C. E. Wilder, J. W. Young. 


New JersEy. (29) 
Kline. 
Koch, Mallory, 


ATLANTIC City. 

East ORANGE. 
Stuerm. 

Hospoken. Gunther. 

LAWRENCEVILLE. Durell. 

Leonia. Clark, Swenson, M. S. Taylor. 

Montciarr. A. B. Turner. 

Newark. Conkling. 

New Brunswick. 
A. A. Titsworth. 

PATERSON. Caster. 

Princeton. E. P. Adams, Cleland, Eisenhart, 
Fine, MacDuffee, Menzel, H. D. Thompson, 
Veblen, Wedderburn, Willson. 

RiwGewoop. Phelps. 

Summit. Webb. 

TRENTON. Colliton. 


Stanwick, 


Garretson, R. Morris, 


New Mexico. (3) 


ALBUQUERQUE. Barnhart. 
East Las Veaas. Rodgers. 
Socorro. Reece. 


New York. (144) 


Birchenough, G. M. Conwell. 
AuFreD. Seidlin, Titsworth. 
ANNANDALE-ON-Hupson. Cook. 

Avrora. Hollcroft, Van Benschoten. 

Batpwin. C. C. Grove. 

BeecuHurst. E. Berger. 

Brooktyn. Bergstresser, W. J. Berry, Bow- 
den, Emery, L. Feldman, Locke, Schuyler, 
Tanzola, G. F. Wilder. 

BurraLo. Harrington, Pound, Sherk. 


ALBANY. 


Cunton. H.S. Brown, Carruth, Ferry, Fitch. 
CoRNWALL-ON-Hupson. H. R. Dougherty. 
Dunxirk. Lufkin. 
East Etmuurst. Hanson. 

Exmuvurst. Harper. 

Etmrra. Suffa, Wright. 


Graham, Oglesby. 

Geneva. Durfee. 

Governor’s IstaAnp. Gronwall. 

Hamitton. DoBell, Fredericksen, A. W. 
Smith. 

IrHaca. Boothroyd, A. D. Campbell, Carver, 


Gillespie, Hurwitz, D. 8. Morse, H. M, 
Morse, Osborne, F. W. Owens, H. B. Owens, 
Poritsky, Ranum, Reed, Robison, V. Snyder, 
Tanner, Vandiver. 
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Mount Vernon. Breckenridge. 

New York. J. Allen, Auerbach, Autenreith, 
Blair, Brewster, G. A. Campbell, Coffin, C. 
H. Douglas, Eckersley, Edmonson, Fiske, 
Fite, R. M. Foster, Frankel, Fry, Hawkes, 
Henderson, Himwich, Hirsch, Hodgdon, 
Hoppe, Joffe, Kasner, Langellotti, Langman, 
Latham, Lehmann, Linehan, Merriman, 
H. B. Mitchell, Molina, Mullins, Paaswell, 
Pedersen, Penn, Pooler, Reddick, Requa, F. 
G. Reynolds, Saurel, Schmall, Schorling, 
Schub, Siceloff, Simons, D. E. Smith, R. 
F. Smith, R. R. Smith, H. Thompson, 
Thorne, Tienzo, Upton, Waldo, E. Walker, 
L. M. Webster, Wechsler, E. E. Whitford, 
W. O. Wiley. 


OssininG. Mirick. 

PLEASANTVILLE. B.G. Westfall. 

POUGHKEEPSIE. Cowley, Cummings, M. E. 
Wells. 

Rocuester. Betz, Gale, Hall, Harding, Long, 


Silberstein, Watkeys, D. E. Whitford. 


Scuenectapy. Newkirk, A. D. Snyder, Ved- 
der. 
Syracuse. W. G. Bullard, Decker, Lindsey, 


Secy. Pi Mu Epsilon Frat., Roe, M. J. Sperry, 
W. E. Taylor. 

Troy. Lundin. 

TucKAHOE. Mac Neish. 

Wesster. Becker. 

West Point. C. P. Echols. 

Waite Puiains. T. H. Brown. 

WoopmereE. C.B. Walsh. 

Yonkers. Hubert. 


Nortu Carouina. (18) 


CuHapeL Hitt. Browne, W. Cain, A. Hen- 
derson, A. W. Hobbs, Lasley. 

Davipson. J. L. Douglas. 

DurHam. M.R. Richardson. 

Eton Cotitece. Amick. 

GreENsBORO. G. W. Mendenhall, F.S. Mit- 
chell, Pegram. 

GREENVILLE. M. D. Graham. 

GuiLFrorp Newlin, Pancoast. 

Hickory. Fritz. 

JAMESTOWN. Ragsdale. 

MuRFREESBORO. Caldwell. 

Witmineton. H. B. Smith. 


Norta Dakota. (5) 


Farco. Householder, I. W. Smith. 
JAMESTOWN. T. W. Jackson. 
University. Hitchcock. 

City. Meyer. 


Onto. (78) 


Apa. W.S. Beckwith, Fairchild. 


= 
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Auuiance. Trott. 

AsHLAND. Haun. 

ATHENS. Borger. 

Berea. Dustheimer. 

Bow.Line GREEN. Overman. 

Buvurrton. Hirschler. 

Cincinnati. Brand, Hancock, Kindle, C. N. 
Moore, Salkover, E. S. Smith, Yowell. 

CLEVELAND. Focke, Freas, W. W. Johnson, 
M. Morris, Palmié Pitcher, Simon, C. F. 
Thomas, D. T. Wilson. 

Cotumsus. C. L. Arnold, Bareis, Bohannan, 
V. B. Caris, Kuhn, Manson, C. C. Morris, 
A. F. Preston, J. B. Preston, Rasor, Rickard, 
Singer, Wildermuth. 

Dayton. Hoffmann. 

Deriance. A. G. Caris, Loomis. 

Detaware. Armstrong, Austin. 

GamsierR. R. B. Allen. 

GRANVILLE. Lemon, Peckham, Sheets, F. B. 
Wiley. 

J. H. Weaver. 

Hiram. E. H. Clarke. 

Marietta. Coar, M. C. Horn, P. L. Rea. 

Monror. McCoy. 

New Concorp. C. E. White. 

OseERLIN. Cairns, Carr, Sinclair, Yeaton. 

Oxrorp. W. E. Anderson, Baudin, M. B. 
Carter, Lange, Pepper, Schoonmaker, Spence- 
ley. 

PAINESVILLE. A. D. Lewis. 

Payne. Romig. 

Put-1n-Bay. Cottingham. 

Ross. Haldeman. 

SPRINGFIELD. Tripp. 

Tirrin. C. N. Mills. 

ToLepo. Brandeberry. 

WESTERVILLE. Glover. 

Wizperrorce. B. Sanders. 

Witmincton. Spinks. 

Wooster. . Knight, Williamson. 

YELLOW Sprines. Nordgaard. 


OKLAHOMA. (11) 


CuickasHa. J.J. Miller. 

Norman. Altshiller-Court, K. C. Barbour, 
Hassler, McFarland, Reaves, F. L. Smith. 

OKLAHOMA City. Cornell. 

SHAWNEE. W. T. Short. 

STILLWATER. Gundersen. 

WEATHERFORD. McCormick. 


OrEGon. (9) 


AuBany. Moore. 

Astoria. H. M. Manning. 
Corva.uis. Beaty, C. L. Johnson. 
Evcene. DeCou, Milne. 
PorTLAND. Griffin, Merriss, Ruby. 


PENNSYLVANIA. (70) 


ALLENTOWN. Bauman. 

BEAVER Fats. Colwell. 

BETHLEHEM. J. B. Reynolds. 

Bryn Mawr. Pell, C. Scott. 

Camp Hitz. Foberg. 

Landis. 

Cuester. Church. 

COLLEGEVILLE. Clawson. 

Cyrnwyp. Sensenig. 

Datuas. Templin. 

Devon. J. A. Clarke. 

Easton. W.S. Hall, W. M. Smith. 

YERMANTOWN. Miullikin. 

GettyspurG. Granville. 

Guien Gummere. 

Grove City. Ramsey. 

Harrisspure. Whited. 

HaverrorpD. Reid, A. H. Wilson. 

LANCASTER. Charles. 

LANSDOWNE. Chambers, Glenn. 

Larmer. A. A. Jones. 

LewisBurG. Bartol, Everett, Gold, Lowry. 

Lincotn University. W. L. Wright. 

Lock Haven. High. 

MEADVILLE. Akers. 

Myerstown. Kiess. 

New Wiutmineton. McCain. 

PHILADELPHIA. Burley, Crawley, Eshleman, 
H. B. Evans, Gehman, Kline, Linton, Part- 
ridge, Rittenhouse, Safford. 

PirrspurcH. Baird; Barrett, Bishop, Bland, 
Foraker, R. F. Johnson, J. H. Mathews, 
Riggs, Rosenbach, Swartzel, Taber, Waltz, 
Webber. 

Pottstown. Arms. 

SoutH BeTtHLEHEM. Lambert, MacNutt. 

Strate Coiitece. Gravatt, L. S. Johnston, 
Shibli. 

Swartumore. Marriott, J. A. Miller. 

Uniontown. M. Buchanan. 

WasuHincTton. Atchison, Bert, R. W. Thomas. 

West Latshaw. 


PHILIPPINE IsLANDs. (5) 


Manina. V. Mills, Ott, Rafferty, Schick, 
H. L. Smith. 


Porto Rico. (1) 


Mayacuez. C.E. Horne. 


Istanp. (11) 


Epen Park. C. R. Adams. 

Provivence. Archibald, R. W. Burgess, Bur- 
well, Carlen, Chace, Currier, Gilman, Hicks, 
H. P. Manning, R. G. D. Richardson. 


| 
| 
i 
4 
i 
| 
| 
| 
| 
| 
| 
Hi 


THE MATHEMATICAL ASSOCIATION OF AMERICA, 41 


Soutu Carouina. (7) 


CHARLESTON. O. J. Bond. 


Cotums1a. Coleman, J. B. Jackson. 
GREENVILLE. Earle, R. B. Wood. 
Harrsvitte. C. M. Reaves. 
Satupa. Ramage. 

Soutu Dakota. (4) 
Brooxines. I. L. Miller. 


Rapiw Criry. MceLaury. 
VermiLion. McKinney. 
YANKTON. Faught. 


TENNESSEE. (8) 


CHATTANOOGA. 
CLARKSVILLE. 
KNOXVILLE. 
MARYVILLE. 
NASHVILLE. 
SEWANEE. 


Hooper. 
Higgins. 
J. D. Bond, Brezler. 
Knapp. 
8. I. Jones, Schuerman. 
S. M. Barton. 


Texas. (52) 


ABILENE. Burnam. 

ARLINGTON. Baten. 

Austin. Batchelder, H. Y. Benedict, A. A. 
Bennett, Calhoun, Cleveland, Cooper, Dech- 
erd, Ettlinger, Hammer, Holmes, Horton, 
Jacobs, Michie, R. L. Moore, I. I. Nelson, 


M. B. Porter, Rockwell, R. L. Wilder. 
BorrRNE. Hathaway. 
BROWNSVILLE. de la Garza. 
Canyon. L. G. Allen. 
CoLLeGE Station. Cox, P. K. Smith. 
Commerce. Cowling. 
Datuas. Dice, E. H. Jones, Mahoney. 
Fort Wort. Hargett, E. R. Tucker. 
GALVESTON. Burrell,eP. H. Underwood. 
GEORGETOWN. Wunder. 
Houston. Daniell, Dean, G. C. Evans, L. R. 


Ford, Lovett, Michal. 
PALESTINE. Eason. 
Port Artuur. G. Smith. 
San ANGELO. Hagelstein. 
San Antonio. B. R. Allen, Roach. 
San Marcos. J. 8S. Brown, Sewell. 
SHerman. P. F. Henry. 
STEPHENVILLE. J. L. Riley. 
Waco. W. A. Nelson, P. C. Porter. 
Wicuita Fauus. H. Porter. 


Uran. (5) 


Logan. Saxer. 
Sarr Lake Cry. 
Pehrson, Unseld. 


J. L. Gibson, Horsfall, 


VERMONT. (5) 


BuruincTon. Swift, E. Thomas. 
Essex Junction. Donahue. 
Mippiesury. Bonney, Perkins. 


VIRGINIA. 


Asinepon. V. L. Wright. 
AsHLAND. T. MeN. Simpson. 
Brodie, Gudheim, 
nessy, J. E. Williams. 
BrIDGEWATER. Shull. 
Bristot. Holtwick 
CHARLOTTESVILLE. F. A. Wells. 
Curton Station. O. Stone. 
Emory. J.S. Miller. 
Dickinson, Plapp. 
Lexincton. L. W. Smith, C. W. Watts. 
LyncupurG. Larew, Shackelford, E. V. 
Watts. 
Monterey. Colaw. 
RIcHMOND COLLEGE. 
Satem. Carpenter. 
Hitz. Walton. 
Sweet Briar. Morenus. 
University. W. H. Echols, Luck. 
Rowe. 
Woopserry Forest. W. L. Lord. 


(27) 


O’Shaugh- 


Gaines. 


WasHINGTON. (13) 


ABERDEEN. V. Young. 


Everett. Robb. 

PULLMAN. Freeman, Isaacs. 

Seattie. E. T. Bell, Moritz, Neikirk, Stager. 
SPOKANE. Hess. 

St. Joon. Hays. 

Tacoma. Hanawalt. 


Watia Watia. Bratton, Eells. 


West Virainia. (7) 
Huntineton. Hackney. 
Moreantown. H. A. Davis, Eiesland, Hark- 
ins, Hodgson, C. N. Reynolds, Torrey. 


Wisconsin. (33) 


Betoir. H. H. Conwell, W. A. Hamilton, 
Haynes. 
Mapison. F. E. Allen, Chapman, H. T. 


Davis, Dowling, Dresden, Fowlkes, W. W. 
Hart, Lane, E. B. Miller, Rechard, Skinner, 
Slichter, Van Vleck, W. Weaver. 


Mercer. Kendrigan. 
Mitton. A. E. Whitford. 


Mitwavkese. Atwater, F. A. Bixby, Ericson, 
P. H. Evans, Frumveller, L. E. McCarty, 
C. G. Simpson, Thayer. 

PLATTEVILLE. Warner. 
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Ripon. Woodmansee. 
River Farts. MeMillan. 
Srnsinawa. Sr. Dobbin. 
Souta Mitwavkee. Hoar. 
Superior. C. W. Smith. 


Wyromina. (6) 


Casper. Counts. 


LARAMIE. Bellamy, Feddersen, Fehn, Fit- 
terer, Stromquist. 
FOREIGN MEMBERS. (Other than 


Canada.) 


ARGENTINE. (2) 


Buenos Arres. Baidaff, Broggi. 


Betatum. (1) 


Lizce. Van Hee. 

Cuina. (8) 
CHANGSHA. Leavens. 
Foocuow. Yen. 


Prexinac. Chang Shen-Fu, Heinz, Hsia, Konantz. 
Ely. 
TANGSHAN. Patten. 


ENGLAND. (8) 


CamsBrince. Ball, Richmond, P. W. Wood. 
Hove. Chepmell. 

Lonpon. Forsyth, Greenhill. 

Oxrorp. Hardy. 

PETERSFIELD. Zilliacus. 


FRANCE. (5) 


Brsanogon. Lebeuf. 
Nancy. Gérardin. 
Paris. Borel, Hadamard. 
Srrassoura. Fréchet. 


Inp1a. (4) 


ALLAHABAD City. Mitra. 
Bose. 
DxHarwar. Saldanha. 


VEDARANIAM. Ramana-Sastrin. 


Traty. (6) 
Botoena. Bortolotti, Enriques, Pincherle. 
Catania. Cipolla. 
Pisa. Bianchi. 


Turin. Fubini. 


JAPAN. (5) 


PYENGYANG. Parker. 
Korga. Andrew. 
SarramMa-Ken. Sekiyama. 
Toxyo. Mikami, Ono. 


New ZEALAND. (1) 


Martyn. 
(1) 
Warsaw. Dickstein. 
PortuGcau. (1) 
Lisson. da Cunha. 
ScoTLaANnD. (1) 
EpinspurcH. Horsburgh. 


Souto Arrica. (3) 


BLOEMFONTEIN. Arndt. 
JOHANNESBURG. Dalton. 
RonpesoscH. Muir. 


Spain. (2) 


Maprwp.” de Toledo. 
ZARAGOZA. de Galdeano. 


SWITZERLAND. (3) 


Frisoura. Bays. 
GENEVA. Fehr. 
NeEvcHATEL. DuPasquier. 
Syria. (1) 
Beirut. Jurdak. 
TuRKEY. (2) 
CONSTANTINOPLE. 


K.S. Arnold, Mourad. 
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RECAPITULATION OF MEMBERSHIP. 


Individual monbers November . 1,382 
Inatitutional members November 1, 1922.............cccccccccccnesvcssscevccses 94 


CHARTER MEMBERSHIP. 


Total net gain over charter membership............ 379 
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BY-LAWS OF THE MATHEMATICAL ASSOCIATION OF AMERICA 
(INCORPORATED). 


(As amended and adopted by unanimous vote at a special meeting 
of members called for the purpose at Rochester, N. Y., 
September 7, 1922, a quorum being present.) 


ARTICLE I—NaMe, PuRPOSE AND CORPORATE SEAL. 
1.. This organization shall be known as 
THe MATHEMATICAL ASSOCIATION OF AMERICA (INCORPORATED). 

2. Its object shall be to assist in promoting the interests of mathematics in America, espe- 
cially in the collegiate field, by holding meetings in any part of the United States or Canada for 
the presentation and discussion of mathematical papers, by the publication of mathematical 
papers, journals, books, monographs and reports, by conducting investigations for the purpose 
of improving the teaching of mathematics, by accumulating a mathematical library and by 
coéperating with other organizations whenever this may be desirable for attaining these or 
similar objects. 

3. The Corporate Seal of the Association shall have inscribed thereon the name of the 
Association and the words “Corporate Seal—Illinois.”’ 


ArticLE II—MrEmBERSHIP. 

1. Any person who is interested in the field of collegiate mathematics shall be eligible for 
election to membership in the Association. 

2. Any institution in which the Calculus is regularly taught shall be eligible for election to 
institutional membership in the Association. Such an institution shall have the privilege of 
sending a voting delegate to the meetings of the Association. 

3. Election to membership shall be by vote of the Board upon written application from the 
individual or institution seeking admission, endorsed in the case of individuals by two members of 
the Association. 

4. Those who were admitted to membership in The Mathematical Association of America 
(unincorporated) prior to October 1, 1920, and were in good standing as such on that date, were 
thereby admitted to membership in this Association (Incorporated). 


ArticLte III—Boarp or TRUSTEES AND OFFICERS. 

1. The Officers of the Association shall be a President, two (2) Vice-Presidents, a 

Secretary-Treasurer, a Librarian and three (3) members of a Committee on Official Journal. 
_ 2. The control and management of the affairs and funds of the Association shall be vested 
in a Board of twenty (20) Trustees (hereinafter called the ‘Board’’), who shall be members of 
the Association. This Board shall consist of the officers of the Association and twelve (12) 
additional members. 

3. The President and Vice-Presidents shall be elected by the Association’s members annually 
for a term of one year, and four members of the Board shall be elected by the Association's members 
annually for a term of three years. They shall be eligible for reélection, but not for more than 
two (2) consecutive terms. The Secretary-Treasurer, the Librarian, and the Committee on 
Official Journal, consisting of the Editor-in-Chief, the Manager and one other member, shall be 
appointed by the Board. All Officers and other Trustees shall hold over until their respective 
successors are elected or appointed and qualify. 

4. The Board shall transact the official business of the Association and shall report its actions 
at the annual business meeting of the Association and in the official journal. A statement re- 
garding any proposed action of the Board which makes or alters a question of policy shall be 
published in the official journal, or notice of such proposed action shall be mailed to each member, 
before final action has been taken, so that members of the Association may make known to the 
Board their individual views. 

5. The Board shall have authority to fill vacancies ad interim in any office, including vacancies 
in the Board and in the Committee on Official Journal, and to make any other appointments 
necessary for the transaction of the business of the Association. 

6. At all meetings of the Board of Trustees a quorum shall consist of not less than five (5) 
members and no business may be validly transacted at a meeting at which less than a quorum is 
present; provided that any meeting of the Board, whether or not a quorum be present, may be 
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adjourned to a specified time and place by a majority of the members present without notice to 
the members at large other than announcement at such meeting. Informal action based on a 
mail ballot by the members of the Board, if ratified at a properly convened meeting of the Board, 
shall be as valid and effective as if originally authorized at such meeting. 

7. Approximately two months before the date of the annual meeting all members shall be 
given an opportunity to nominate by mail a candidate for each office to be filled by the members 
for the ensuing year. Approximately one month before the annual meeting the Board shall 
announce two candidates for each office to be filled by the members, one being the person who 
received the highest vote in the nominations and the other being selected from among the several 
nominees next in order. The election shall be by mail or in person and shall close on the day 
of the annual meeting. 

8. The President shall be the Executive Officer of the Association, shall preside at all meetings 
of the Board of Trustees and at the annual meeting of the Association. He shall have the usual 
duties pertaining to his office and such other duties as may from time to time be assigned him by 
the Board of Trustees. 

9. The Vice-Presidents shall, in the absence of the President, have and exercise the powers 
of the President, their order being determined alphabetically. The Board of Trustees may 
assign to the Vice-Presidents such duties as may from time to time be determined. 

10. The Secretary-Treasurer shall have the usual duties pertaining to the office of Secretary 
and of Treasurer, including the custody of the records of the Association and of its Corporate 
Seal, the keeping of minutes of the meetings of the Board of Trustees and of the annual meeting 
and special meetings of members, and giving of due notice of all regular and special meetings of 
the Association and of the Board of Trustees and the supervision and safe-keeping of the funds 
of the Association. The Secretary-Treasurer shall also have the duty of seeing that whenever 
Trustees are elected, including the election of Trustees to fill vacancies, a Certificate, under the 
Seal of the Association, giving the names of those elected and the term of their office, shall be 
recorded in the Office of the Recorder of Deeds for Cook County, Illinois. Such Certificate shall 
be signed by the Secretary-Treasurer and verified by oath of the President. 

11. The Committee on Official Journal shall have supervision of the official journal subject 
to the control of the Board of Trustees. 

12. The Librarian shall have general charge of the library of the Association and shall direct 
its affairs, including the exchange of the publications of the Association, subject to the control of 
the Board. 

ArticLe [V—MEETINGS. 


1. A meeting of the Association shall be held annually, at such time and place as the Board 
may direct. Special meetings of the Association may be called from time to time by the Board, 
or while the Board is not in session by the President of the Association, to be held at such time 
and place as may appear from the call. 

2. The outgoing Board shall hold a meeting immediately preceding the annual meeting of 
the Association next succeeding their election, and the members of the new Board shall hold a 
meeting and organize, by completing the Board, immediately succeeding the annual meeting of 
the Association at which the new members thereof were elected. Further meetings of the Board 
may be held from time to time at the call of the President or of any three (3) members of the Board. 

3. Notice of any meeting of members of the Association shall be given by the Secretary- 
Treasurer at least thirty (30) days prior to the date set for such meeting. Notice of all meetings 
of the Board other than the regular meetings provided in Section 2 shall be given to each member 
of the Board at least fifteen (15) days prior to the date set therefor. 

4. Any member of the Association or of the Board may waive notice with the same effect 
as if due notice had been given him. 

5. At all meetings of the Association a quorum shall consist of not less than twenty-five (25) 
members and no business may be validly transacted at a meeting at which less than a quorum is 
present; provided that any meeting of the Association, whether or not a quorum be present, may 
be adjourned to a specified time and place by a majority of the members present without notice 
to the members at large other than the announcement at such meeting. 

6. Members may take part and vote in person or by proxy at all meetings of the Association. 


ARTICLE V—SECTIONS. 


1. Any group of not less than ten (10) members of this Association may petition the Board 
for authority to organize a Section of the Association for the purpose of holding local meetings. 
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The Board shall have power to specify the conditions under which such authority shall be granted. 

2. The Association shall not be obligated to pay from its treasury any of the expenses of such 
Sections. 

ArticLeE VI—OrriciaL PUBLICATIONS. 

1. The Association shall publish an official journal, which shall be sent free to all. members of 
the Association in accordance with Article VII. 

2. The Board shall have full control of the publication and sale of the official journal and of 
all other official publications. 

3. The official journal shall be under the general management of the Committee on Official 
Journal. There shall also be appointed by the Board a body of Associate Editors who shall give 
assistance in connection with the official journal and under the direction of the Committee on 
Official Journal. 

4, The Board shall from time to time, as the need arises, make special provision for the 
management of any other official publications. 

5. The Board shall fix the price of the official journal and of any other official publications 
of the Association, but in no case shall the journal be sold to non-members for less than the annual 
dues of individual members. 


ArticLe VII—Dvss. 


1. Individual members of the Association shall pay an initiation fee of Two Dollars ($2) 
at the time of election. 

2. The annual dues of each individual member shall be Four Dollars ($4), including a sube 
scription to the official journal. 

3. The annual dues of each institutional member shall be Seven Dollars ($7), including two 
(2) subscriptions to the official journal. 

4, All dues shall be payable on the first of January of each year. Should the annual dues of 
any member remain unpaid beyond a reasonable time, his name shall be dropped from the list, 
after due notice. 

5. New members entering the Association after April 1 of any year shall have their dues pro 
rated for the balance of the year, except when they desire to receive the full current volume of the 
official journal. 

6. The life membership fee shall be the present value, according to McClintock’s Male 
Annuitant Table based upon four (4) per cent. interest, of an immediate annuity of Four Dollars 
($4) a year at the attained age of the member; an annual valuation of the life membership fund 
shall be made under the McClintock Male Four (4) Per Cent. Table; and the reserve thus 
computed shall be held as a liability. 


ArTICLE VIII—AMENDMENTS TO THE ARTICLES OF ASSOCIATION AND By-Laws. 


1. Changes in the Articles of Association or amendments to the By-Laws may be made at 
any annual meeting of the Association, or at any adjourned session thereof, or at any special 
meeting of the Association called for such purpose, by a two-thirds (24) vote of those present and 
entitled to vote; provided that due notice concerning such amendment shall have been printed 
in the official journal, or mailed to each member, at least one (1) month before the date of such 
meeting, 

2. No changes in the Articles of Association shall have legal effect until a certificate thereof, 
verified by oath of the President and under Seal of the Association, attested by the Secretary- 
Treasurer, shall be filed in the office of the Secretary of State of the State of Illinois and recorded 
in the office of the Recorder of Deeds for Cook County, Illinois. 


AMENDMENT TO THE ARTICLES OF ASSOCIATION. 


(This amendment was adopted by unanimous vote at a special meeting 
of members called for the purpose at Rochester, N. Y., 
September 7, 1922, a quorum being present.) 


Section 3 of the Articles of Association of The Mathematical Association of America (In- 
corporated) as amended on September 10, 1920, shall be further amended to read as follows: 
“The management of the aforesaid Association shall be vested in a Board of twenty (20) Trustees.”’ 
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PERIODS OF SERVICE OF THE OFFICERS OF THE ASSOCIATION. 


PRESIDENTS. 
VicE-PRESIDENTS. 
1919 
1920 


SECRETARY-TREASURER. 
(Appointed by the Council or Board after 1918.) 


CoMMITTEE ON PUBLICATIONS. 
(Appointed by the Council or Board.) 


ELECTED MEMBERS OF THE CoUNCIL OR BoArD. 
1916-1918 1921- 
1916 ELizABETH B. CowLEY......... 1918-1920 
1916-1917 1922- 
1920- E. V. HUNTINGTON ............ 1917, 1919— 
1916-1921 R. D. CaRMICHAEL............ 1920 
J. N. VAN DER VRIES........... 1916-1918 1921 


Important Notice 


The Mathematical Association of America, like all other organiza- 
tions of an educational character, gives manifold more than it receives from 
its constituents. This discrepancy is accounted for by the gratuitous and 
arduous work given to the Association by its devoted servants. 


Since it is impossible to raise the dues above a certain maximum with- 
out going beyond the reach of very many of those to whom the Association 
means most, it seems clear that an endowment fund is the best solution of the 
difficulty. Now that the Association is incorporated it is legally qualified to 


administer such a fund. 


An endowment is needed not only to prevent a reduction of the num- 
ber of pages in the MONTHLY, but also to enable the Association to make 
just compensation to its servants, and to go forward with its important 
projects such, for example, as the preparation and publication of a Mathema- 
tical Dictionary which is so greatly needed in the English language. 


It is believed that, when these conditions are widely known among the 
friends of mathematics, financial support of this kind will be forthcoming. 


Legal Form for Gifts and Bequests 
I hereby give! to the Board of Trustees of the Mathematical Association of 


America the sum of Dollars, 


to be known as the 


Fund, and to be used? 


Endowment—the income only of which may be expended. 


for 
J} Special Projects—for which both principal and income may be expended. 


Witness: Signature 


1In case of a bequest, the first line should read ‘‘I hereby give and bequeath,”’ etc. 


? Indicate which one of the two purposes is desired, and omit the other. 


« 
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THE APRIL MEETING OF THE ILLINOIS SECTION. 


THE APRIL MEETING OF THE ILLINOIS SECTION. 


The third annual meeting of the Illinois Section of the Mathematical Associa- 
tion of America was held at Rockford College, Rockford, Illinois, on April 28 
and 29, 1922, in conjunction with the Illinois State Academy of Science. There 
were three sessions; on Friday afternoon Chairman Comstock presided, on Friday 
night at a joint meeting of the Academy and the Illinois Section President Knipp 
of the Academy presided, and at the Saturday morning session Professor Miller 
presided. 

There were forty-two in attendance, including the following nineteen members 
of the Association: 

C. E. Comstock, M. W. Coultrap, A. Emch, R. M. Ginnings, W. A. Hamilton, 
E. S. Haynes, J. M. Kinney, E. B. Lytle, W. D. MacMillan, L. E. Mensenkamp, 
Bessie I. Miller, E. J. Moulton, Mary W. Newson, C. I. Palmer, S. F. Parson, 
I. Roman, L. S. Shively, H. E. Slaught, and G. E. Wahlin. 

The following officers were elected: G. T. SELLEW, chairman; C. E. Com- 
STOCK, vice-chairman; G. H. Scott, secretary-treasurer. It was suggested by 
unanimous vote that the next meeting of the Illinois Section be held again with 
the annual meeting of the Illinois State Academy of Science but the power to 
fix the time and place of the next meeting was given to the executive committee. 

A committee consisting of E. J. Mouton, chairman, C. E. Comstock and 
E. B. LYTLE was appointed to report at the next meeting on the best courses in 
mathematics for college freshmen consistent with present standards of high 
school preparation. 

The Illinois Section and the State Academy were entertained at a cafeteria 
dinner Thursday evening at the Rockford High School and at a banquet on Friday 
evening at Rockford College. 

The following papers were presented: 

(1) “Constructive methods in geometry”’ by Professor ARNOLD Emcu; 

(2) “Some aspects of correlation theory” by Mr. L. E. MENSENKAMP; 

(3) “Romance in science. An experimental course offered by a mathematics 
department” by Professor Bessie I. MILLER; 

(4) “Consistency in grading mathematics papers’’ by Professor E. J. Mout- 
TON; 

(5)! An illustrated address on “ Cosmogony”’ by Professor W. D. MacMILian; 
Discussion of the National Committee’s Report on College Entrance Requirements. 

(6) Professor G. E. WAHLIN; 

(7) Professor S. F. Parson; 

(8) Dr. J. M. Kinney; 

Discussion of how many and what mathematics courses should be offered to 
college freshmen. 


(9) Professor E. B. LytiE; 


1 This paper was presented at the joint session on Friday evening. 
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